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Bird's-eye View of Niagara falls and Vicinity, Showing the Location of the Three Great Power Plants Now under Construction on the Canadian Side for 

the Development of a Total of 415,000 Horse-Power. 

ELECTRICAL POWER DEVELOPMENTS AT NIAGARA FALLS. -I.— [See page 126.1 
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upon it, and the fate of bills that were introduced 
at the last Legislature seeking further charter rights 
for the use of the Niagara water indicates that the 
public is well able to protect this splendid scenic 
feature from the absolute extinction which threatens 
to overtake it within the present generation. 
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The Editor is always glad to receive for examination illustrated 
articles on subjects of timely interest. If the photographs are 
sharp, the articles short, and the tacts authentic, the contributions 
will receive special attention. Accepted articles will be paid for 
at regular space rates. 

THE ELECTRIC PPWER DEVELOPMENTS AT NIAGARA 
FALLS. 

The Niagara River, in its course from Lake Erie to 
Lake Ontario, falls a distance of 327 feet. A survey 
by the United States engineers who measured the flow 
of the river below the falls shows that it discharges 
230,000 cubic feet of water per second from the one 
lake to the other. By a simple calculation it ap- 
pears that in its descent of 27 miles from lake to lake, 
Niagara River develops the equivalent of about 9 mil- 
lion theoretical horse-power. If the whole of this 
230,000 cubic feet of water and all of its 327-foot fall 
could be utilized in hydraulic-electric power plants, it 
must not be supposed that 9 million horse-power would 
be available for the various industries that might wish 
to use it. As a matter of fact only about 4'/ 2 million 
horse-power would be available, the other 50 per cent of 
the theoretical horse-power being consumed in over- 
coming the roughness of the river channel, friction in 
canals, sluices, penstocks, draft-tubes, etc., friction in 
the water turbines, and losses in the process of elec- 
tric generation and distribution. 

The fall of the river from the commencement of the 
cataracts, about three-quarters of a mile above the 
Falls, to the river below the Falls is about 210 feet, of 
which 50 feet occurs in the Rapids and 160 feet in the 
great Falls themselves. This is equivalent to 5 million 
theoretical horse-power, or say 2% million horse-power 
available for industrial purposes. Between the head of 
the Whirlpool Rapids and the lower end of the Whirl- 
pool there is another fall of 90 feet, and it is estimated 
that the 230,000 cubic feet of water per second, in its 
fall through this distance (most of which is included 
in the stupendous Whirlpool Rapids), has a theoreti- 
cal capacity which if transformed into available power 
would represent about 1% million horse-power. The 
total energy developed by Niagara River in its course 
from just above the upper rapids to below the Whirl- 
pool is equal to about 7% million theoretical horse- 
power, or, if we allow for losses by friction, electrical 
generation, etc., it represents 3,750,000 horse-power that 
would be available for use in the industrial and for 
general power purposes. 

At the present time, on both sides of the Niagara 
River, there are in operation or under construction 
electrical power plants whose combined horse-power is 
about 500,000. If we include the amount of power for 
which charter rights have been granted the total 
amount of power which will be developed at Niagara 
when the full limit of these charters has been reached 
will amount to over 900,000 horse-power. In the 
Scientific American Supplement of March 3, 1900, 
appeared a series of illustrated articles describing the 
development that had taken place at Niagara at that 
date. They included the 50,000-horse-power plant of the 
Niagara Power Company, and the 20,000-horse-power 
plant of the Niagara Falls Hydraulic Power and Manu- 
facturing plant, which at that date were the only in- 
stallations of any note. So successful was the first 
installation of the Niagara Falls Power Company, that 
a second power station of slightly larger size was 
commenced, raising the total power developed by that 
company to 105,000 horse-power. So quickly did these 
new ventures at Niagara establish their great com- 
mercial value that in the brief space of seven years the 
total development has increased on the New York 
side alone from 72,000 to 150,000 horse-power. 

In the present issue we commence a series of articles 
on the present conditions at Niagara, in which the vast 
enterprises which are being carried through on the 
Canadian side of the river will be described and il- 
lustrated in full detail. The truly enormous scale 
on which the works have been planned is little under- 
stood, and it must come as a revelation to many of 
our readers. 

It was inevitable the time should arrive when, the 
public would be roused to protect Niagara Falls from 
the encroachments which were so rapidly being made 



THE CAUSE OF ACCIDENTS TO SUBMARINE BOATS. 

In the course of an interesting lecture, recently de- 
livered before the British Society of Naval Architects, 
relative to the subject of accidents to submarine boats, 
Capt. Bacon, the submarine expert to the British Ad- 
miralty, stated that, broadly speaking, submarine boats 
are liable to two classes of accidents — the admission 
of water into the interior, and explosion. Both have 
their counterpart in surface warships, namely, colli- 
sion and boiler explosions or ammunition accidents. 
The confined spaces and small reserve of buoyancy 
of the submarine boat, however, intensify the danger 
to the crew. Water may enter a submarine boat 
through two causes — either through a hatch or through 
a leak, and in the case of such admissions protection 
can be exercised by the provision of watertight bulk- 
heads. The most probable cause of water entering the 
boat is through a hatch, and in the four cases of found- 
ering of submarines during the past few years the acci- 
dents have been attributable to this cause. The fact of 
the hatch being the primary source of weakness is very 
suggestive, and most reassuring as regards the safety 
of the boats; since, with the practical elimination of 
this source of danger, the main cause of accidents up 
to the present would be obviated. Of all the other pos- 
sible causes of boats foundering from taking in water, 
it may be fairly claimed that the only one that was 
fairly possible was when the boat was injured by col- 
lision in the hull above the center line. 

Only three causes of accident from explosion inside 
the boat are possible. To cause an explosion with 
gasoline, first a leakage is necessary, and secondly, a 
spark to ignite the mixture. A leakage, should it occur, 
can invariably be detected by the odor, but in a 
properly-designed system, leaks should be practically 
non-existent. Even with vapor in the boat no direct 
danger existed, provided the boat was properly venti- 
lated and no switch was moved or anything done to 
cause a spark. As a matter of fact, in practise the 
smell of gasoline inside a boat was almost unknown. 

In the accident to the British submarine boat "A5," 
where a gasoline explosion occurred, the cause of the 
leakage was a badly packed gland of the gasoline 
pump,, the gland being screwed down metal to metal; 
but in spite of one man being overcome by the gasoline 
fumes the main motor was started, and the sparks 
determined the explosion. Had the very explicit and 
simple regulations provided been carried out, no acci- 
dent would have occurred. The British boats have 
covered 30,000 miles under their engines and, with the 
exception of one small flash in an early boat, no ex- 
plosion except that in "A5" has occurred. The second 
possible cause of an explosion is the hydrogen given 
off by the batteries in charging; but as this operation 
is only carried out when the boat is opened up for ven- 
tilation, no danger from this source should exist. 
The explosion which occurred recently in the British 
boat "A5," two hours after its foundering, was prob- 
ably due to the formation of this gas. The third 
cause, namely, the failure of the air reservoirs, is but 
a mere possibility. It might, therefore, be assumed 
that danger to the boats from explosions is really 
small, and not greater in comparison than the dangers 
which attended the introduction of increased boiler 
and gun power in the navy as a whole. 



AN EXCELLENT PRECEDENT. 

If the attitude of the general public toward big cor- 
porations, and of these corporations to the general 
public, could be marked by the mutual consideration 
which has characterized the recent negotiations be- 
tween the Merchants' Association and the New York 
Telephone Company, there is little doubt that the ad- 
justment of rates and other debatable matters on a 
basis equitable to both parties concerned would, in 
many cases, be readily secured. How excellent are the 
results that have been obtained in the case in question 
may be judged from the fact that the New York Tele- 
phone Company has agreed to reduce its rates on 
direct lines from as much as twenty per cent for 600 
messages to ten per cent for 4,500 messages. Under 
the new schedule, the old rate of $75 for 600 messages 
becomes $60, while for 2,400 messages the rate has been 
reduced from $165 to $135, and on 4,500 from $228 to 
$204. This gratifying reduction, which affects the bor- 
oughs of Manhattan and the Bronx, took effect some 
two months ago, and the credit for the reduction is due 
to the initiative of that most worthy body, the Mer- 
chants' Association, the list of whose successful agita- 
tions for the improvement of commercial and civic 
conditions of New York city is constantly growing. 

It was in April, 1904, that the Merchants' Associa- 
tion took up with the New York Telephone Company 
the matter of telephone service, and charges in this 
city, with a view to bringing about a reduction of 



rates in case it were found that the existing rates were 
excessive. The company offered to establish a new 
tariff if after a thorough investigation had been made 
it should be found that the company's profits exceeded 
ten per cent of the capital invested. Moreover they 
established a most notable and highly commendable 
precedent, by consenting to open their books and sup- 
ply a committee of the Merchants' Association with all 
the necessary details of investment, gross earnings, 
operating expenses, and net earnings, as a prelim- 
inary to a readjustment of rates upon the agreed equit- 
able basis, if such adjustment should be warranted by 
the facts disclosed by the investigation. The commit- 
tee thereupon made provisions for an examination of 
the telephone company's accounts, and further exam- 
ined personally and through experts into the financial 
and operating details of telephone management in this 
and such other cities as were germane to their pur- 
pose, with the result that the New York Telephone 
Company prepared and put into effect a new schedule 
of rates, some of the items of which we have given 
above, adjusted to the basis accepted by' the special 
committee of the Merchants' Association as equitable. 

The inquiry developed some interesting facts regard- 
ing the conditions of telephone service under varying 
conditions; and it was found that in all American 
cities having a population of over 50,000 there was a 
wide variation in the rates charged for telephone ser- 
vice. A close examination of the subject shows that a 
comparison of telephone rates in different cities fails 
to give correct deductions as to the reasonableness of 
rates in any given city. It was found that the outlay 
for labor, rent, taxes, real estate charges, etc., varies 
widely in the different cities of the world, those in 
America being much higher than those in Europe, and 
in America being much higher in large than in small 
cities. There are wide differences in the quality, range, 
and quantity of service rendered, particularly in the 
methods of charging for the service. There were dif- 
ferences also in the number of subscribers who take 
different grades of service. In 80 American cities hav- 
ing a population of over 50,000, the ratio of residence 
telephones to the total number of telephones varies 
from 15 per cent to 71 per cent; of party line tele- 
phones to total telephones from 4 to 84 per cent; of 
private branch exchange telephones to total telephones 
from 1 to 41 per cent, etc. There are also striking 
conditions peculiar to telephone business in large and 
small cities. In a small city a single central station 
suffices for prompt intercommunication between 2,000 
or 3,000 users of individual stations. A single switch- 
board and single operator complete each connection 
called for, and the area served being comparatively 
small, the wire-mileage is relatively small. In large 
cities such simple conditions cannot, in the very na- 
ture of things, exist. 

Ten years ago there were but 12,000 telephones' in 
Manhattan and the Bronx. To-day there are more 
than 150,000. The system is by far the largest in ex- 
istence, and is much larger than those of European 
cities of greater population. London, with a popula- 
tion of 6,580,000 in 1904, had 93,598 telephones, or 14.2 
per 1,000 inhabitants. Paris, with 2,660,000 inhabi- 
tants, had 49,444 telephones, or 18.5 per 1,000 in- 
habitants. Berlin, with 1,931,000 inhabitants, had 
66,744 telephones, or 34.5 per 1,000 inhabitants. But 
Manhattan and the Bronx, with 2,216,700 inhabitants, 
had the enormous number of 144,353 telephones, or 65.1 
per 1,000 inhabitants. 

A period of sixteen years was chosen by the Audit 
Company of New York for investigation, because it 
witnessed a complete conversion of the plant from an 
overhead single-wire system to an underground metal- 
lic circuit system, and again from the magneto-call 
local battery system to the automatic centralized bat- 
tery system, as well as the great development of the 
system from some 12,000 to over 150,000 stations. Their 
investigation showed that the average percentage of 
net earnings to investment was as follows: For the 
fifteen years from January 1, 1889, to December 31, 
1903, 10.89 per cent; for the sixteen years January 1., 
1889, to December 31, 1904, 11.12 per cent, and for the 
year ended December 31, 1904, 14.54 per cent. 

Of course no one supposes, nor does the New York 
Telephone Company claim, that this reduction is made 
on ground altruistic or Utopian, although the company 
is naturally solicitous for the good, will of its vast num- 
ber of patrons. As a matter of fact the reduction has 
been made in accordance with the well-understood eco- 
nomical law governing cases such as this, that a reduc- 
tion in the price is, other things being equal, a sure 
means of securing a great extension of the service. 



BLOOD CORPUSCLES ON MONT BLANC. 

The red corpuscles of the blood have been counted 
by M. Raoul Bayeux during an ascension to Mt. Blanc, 
between Chamonix, Grands Mulets, and the summit. 
The samples were taken from the author and two other 
persons. After counting the globules at Chamonix, he 
made two determinations at Grands Mulets, the first 
shortly after arriving and the second the next day. At 
the Janssen Observatory, at the summit of Mt. Blanc, 
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the globules were counted after passing the night. The 
author then mounted to Grands Mulets alone from 
Chamonix and made another determination. \ He thus 
studied the action of a long ascension, the action of a 
short stay at a high altitude, then the passage to a 
still higher station, then a second ascension near the 
first. The red globules, diluted in Marcano serum, 
were numbered by a globule counter of the Malassey 
type, with a portable Zeiss microscope. He makes the 
determinations upon a quantity varying from 4 to 7 
million globules, and forms a table from whichUie de- 
ducts the following conclusions: The blood undergoes 
a rapid and considerable increase in the number of 
red globules when we pass from one altitude to a 
higher level. If we remain in the latter place the first 
number of globules is found to diminish slightly, but 
not to a great extent in a few hours. Descending to 
the starting point makes the number diminish to a 
greater degree, but it is still above what it was before 
the ascension. He finds that a second ascension, made 
before the number has fallen to the original value, 
causes a new increase which is greater than is re- 
marked in the first ascension. A subject who is ac- 
climated to a greater degree is less subject to a change 
in the number of globules. | This is the first time that 
the corpuscles have been counted at the summit of Mt. 
Blanc, which, it will be remembered, is the highest 
point in Europe. 



A PRIZE FOR A NON-POISONOUS DIAMOND CUTTER'S 
COMPOSITION. 

Considering the fact that the setting and resetting 
of diamonds for cutting purposes involves the use of 
an alloy, consisting of tin and lead, the handling of 
which has been ascertained to produce injurious 
effects, i. e., lead-poisoning, the government of the 
Netherlands has decided to open a competition under 
the following conditions. 

The government desires a medium for the setting 
and resetting of diamonds to be cut — which need not 
necessarily be an alloy — the use of which cannot pro- 
duce effects detrimental to the health of those hand- 
ling the same, or an elaborate project of altering the 
method now in use, in such a manner that no such 
injurious effects can be produced. 

The following requirements have further to be ful- 
filled: 

1. The medium or the method must be practicable 
for all sizes and shapes of diamonds in the following 
branches of the diamond industry, viz., brilliants, 
roses, and so-called non-recoupvs, now being cut in the 
Netherlands. 

2. The application must be such as to be learned by 
the workmen, adapted to the present method of work, 
without any great difficulty, while the setting and re- 
setting must not require more time, or considerably 
more time than is usual now. 

3. The application and use must not entail consid- 
erable pecuniary outlay. 

The Minister of the Interior has appointed a com- 
mittee of experts to consider the answers submitted, 
and to award the prize. The answers must be written 
in the Dutch, French, English, or German language, 
and must be accompanied by samples or objects to en- 
able the committee to form an opinion of the practical 
value of the invention, and also by a legibly written 
address of the competitor. 

The answers, and the samples or objects pertaining 
thereto, must be sent carriage paid, and if sent from 
foreign countries duty paid, before January 1, 1906, 
to Prof. Dr. L. Aronstein, chairman of the committee, 
Chemical Laboratory of the Polytechnic School, Delft, 
Holland. 

The prize to be awarded for a complete solution of 
the problem is six thousand florins. The committee 
is empowered to divide the prize among different com- 
petitors, or to award the prize partially in case of a 
partial solution of the problem, for instance if it is 
applicable to one of the above named branches of the 
diamond industry. The committee is also empowered 
to prescribe certain conditions, to be fulfilled by the 
competitor, before awarding the prize. 

For the use of those who desire to enter the compe- 
tition, the manner in which the diamond workers come 
in contact with the poisonous metal while engaged in 
setting and polishing is here briefly explained. 

The metal, or solder, used, is an alloy, consisting of 
two parts of lead and one part of tin; by heating the 
composition becomes kneadable before melting; by 
cooling it regains its former firmness. This plasticity 
is an important property of the solder, as will be seen 
hereafter. 

Before the polishing of the split and cut stones is 
commenced, they are given to the setter, who places 
them in a "dope," consisting of a nearly semi-spherical 
brass pan, into which a tough, thick copper wire is 
screwed. Into this pan solder is put, so that not only 
the pan is filled, but that a conical eminence is formed 
also, which is kneaded into shape. 

When the solder is rendered kneadable by means of 
a gas flame, the "dope" is placed on a wooden block, 
called "verstelblok" (setting block) ; the diamond is 
then pushed into the top of the conical eminence by 



means of a pointed pair of iron pincers, so that only 
the facet or facets to be polished remain exposed; the 
setter then fastens, the stone and smoothes the still 
plastic solder into shape with his unprotected fingers. 
The "dope" is then cooled and handed to the polisher. 

Considering that one setter works for four or five 
polishers, and that about two hundred "dopes" have 
to be daily manipulated for each polisher (when the 
stones are very small this number is considerably 
larger), it is evident that the setter's fingers are con- 
stantly polluted with lead-laden particles, which easily 
attach themselves to the skin, while he is, moreover, 
exposed to the lead-laden fumes arising from the heat- 
ing of the solder. 

The polishing process is as follows: 

The polisher is seated before a bench, in the center 
of which a metal disk is horizontally placed; this disk 
revolves rapidly on its own axis (about 2,400 revolu- 
tions a minute). The polishing medium consists of a 
mixture of pulverized diamond and olive oil. The 
"dopes," wherein the diamonds are fastened, are held 
by their copper wires in tongs, to which a fixed posi- 
tion in relation to the bench can be given; by bending 
the copper wire more or less the diamond is placed 
against the disk in the proper angle and is firmly 
pressed against the same by loading the tongs with 
heavy weights, for which purpose iron blocks are suc- 
cessfully used in Holland since 1904, instead of the 
leaden blocks that were used before them. 

The friction occasioned by the polishing process cre- 
ates a great heat, so that the "dopes" have to be re- 
peatedly cooled. The "dope," however, never gets so 
warm locally that the solder .turns soft, because it 
conducts heat well. 

If the diamond were set in the cement (a mixture of 
resin, shellac, and sand), used in the processes of cut- 
ting and splitting, the "dope" would conduct the heat 
badly, turn soft, and the diamond would be immersed. 

The constant manipulation, the ceaseless turning 
and bending of the "dopes" in the tongs (four tongs 
at least are being used on each bench), and also the 
fact that the stone and the solder-cone are wiped with 
the bare hand every time the polisher wants to see 
whether the facet has attained the required shape and 
size, are so many reasons why the polishers' hands are 
constantly polluted with particles of solder. 

The way in which diamonds are cut and polished is 
therefore not without danger to the health of the work- 
ers. The setters and polishers are constantly in touch 
with metallic lead, which exposes them to the peril of 
chronic lead-intoxication, when no adequate precau- 
tions are observed. 

Instances are given in the medical literature, a. 0. 
by Dr. Coronel in the Netherlands' Medical Review 
(1864). Hirt, who verified Coronel's statement in 1870, 
relates that of ninety setters he examined in Mr. Cos- 
ter's factory, about thirty showed traces of lead-poison- 
ing. (Dr. L. Hirt, Die Krankheiten der Arbeiter, vide 
vol. i., die Staubinhalations-Krankheiten, p. 102.) 

Dr. Pel, professor of medicine at the Municipal Uni- 
versity of Amsterdam, has described a remarkable 
case of lead-poisoning in a diamond setter in the 
Centralblatt fur innere Medizin, year 1897, No. 23. 
Dr. A. Norden, of Amsterdam, medical adviser to the 
Amalagamated Society of Diamond Workers (who ex- 
amines the majority of the members of that society 
applying for sick pay), has had a large and varied ex- 
perience on the subject. He drew attention to this im- 
portant matter in the journal of the said organization, 
issues of June 28 and July 5, 1901 (Nos. 26 and 27). 



PHOTOGRAPHING THE SOLAR CORONA. 

BY J. W. DAVIDSON. 

"Can a photograph of the solar corona be obtained 
without having to wait for the occurrence of a total 
eclipse of the sun?" is a momentous question in the 
astronomical mind at this time, especially in view of 
the approaching total solar eclipse which is to occur 
August 30, and to which eclipse expeditions are being 
dispatched. A distinguished scientist says: "Such a 
feat would be an astronomical discovery of the first 
rank." 

It is now announced that Dr. Hausky, of the Odessa 
Observatory, in Russia, has succeded in obtaining such 
pictures from the summit of Mont Blanc and no less 
an authority than the veteran French astronomer, M. 
Janssen, who has seen the negatives, seems to be con- 
vinced that the actual corona has been photographed. 

Dr. Hausky employed particular colored screens, 
through which he allowed the sunlight to pass before 
the image fell on the photographic plate. The nega- 
tive thus obtained showed a nearly uniform halo 
around the solar disk. From this negative he pro- 
duced a series of positives and negatives alternately, 
and treating them in a special manner he was able to 
produce the form and different degrees of intensity of 
the corona itself. The same form was constantly pro- 
duced in spite of the changes in the position of the 
screens. On several occasions the problem has been 
considered solved, but further investigation showed 
that the image obtained was not that of the actual 
corona, especially in 1885-87 — when a number of at- 
tempts were made to solve this intricate astronomical 



probleii? and a great deal was written on the subject 
at that time. 

Now comes the suggestion which is the most plaus- 
ible cause of renewed interest in the scientific world, 
of a probable solution of the problem; so great have 
been the improvements in photographic processes and 
in making colored screens, that it seemed quite pos- 
sible that the object would soon be obtained. 

Before, however, the problem can be considered 
solved it will be well to wait until the most crucial test 
can be applied, namely, that of photographing the sun 
by this .means before or after a total eclipse, and then 
comparing the. results with a picture taken during the 
eclipse with an ordinary camera. The test is a simple 
one, and the approaching eclipse of August 30 will pre- 
sent an early opportunity for carrying it out. Fortu- 
nately, the track of totality passes over some high 
mountains in the northern part of Spain, so that a 
high altitude is available. 

«in» — 

SCIENCE NOTES. 

Thus far it has been difficult to throw any light 
upon cell-absorption and selection in many complex 
natural relationships by calling in the assistance of 
the dissociation theory and the ionic relationships of 
the salts in the soil. The external relationships of 
nutrient salts, or the relative abundance of these in 
substrata supporting vegetation, constitutes a problem 
with which the physiologist must be concerned. It is 
necessary only to glance at the results of work done 
by various experiment stations in this country to be 
convinced of the great physiological importance which 
may be attached to such studies. 

If, as has been well demonstrated, the germ of ty- 
phoid fever is transmitted principally in water, there 
seems no reason to doubt the ability of health officers, 
collaborating with broad-minded municipal authority 
and high-class engineering skill, to perfect means 
whereby this deadly germ shall be practically elimin- 
ated from our water supply. Consumption may be 
checked by the establishment of camps of detention 
where the unfortunate victims of this terrible disease 
may receive not only the highest degree of proficiency 
in medical treatment, but also be so segregated from 
the non-infected portions of the community as to 
render the spread of the disease difficult. 

In point of quantity and value corn is the leading 
cereal crop of the United States. Its annual farm 
value in later years has nearly equaled and sometimes 
exceeded $1,000,000,000. While less subject to insect 
damage than wheat, the next most important cereal, the 
corn product would be considerably greater were it 
not for important insect pests. The work of several of 
these is obscure, and many farmers are entirely ignor- 
ant of the existence even of some of the worst enemies 
of this crop. In this last category falls the work of the 
corn root worm (Diabrolica longicornis) , which ordi- 
narily passes unnoticed, or at least is often misunder- 
stood. The larva of this insect feeds on the roots of 
young corn, and in regions of bad attack may cause an 
almost entire loss of the stand. The corn root worm, 
together with one or two allied species working in sub- 
stantially the same way, causes an annual loss of at 
least 2 per cent of the crop, or some $20,000,000. 

Acccording to the annual report of the Royal Brit- 
ish Observatory at Greenwich during the year ending 
May 10, 1905, 15,842 observations of transits were 
made of the sun, moon, planets, and fundamental 
stars. Great progress has also been made in the ob- 
servation of the reference stars connected with the 
Greenwich section of the astrographic catalogue. This 
section extends from 65 deg. north declination to the 
North Pole, and in carrying out the measurement of 
the photographic plates, the accurate positions of 10,- 
000 reference stars are desired. Of each of these 
stars five observations are desired, making 50,000 
observations in all, and of this number 9,500 have been 
obtained during the past year. There now remain 
only five stars requiring three observations each, and 
1,500 requiring one observation each, to complete the 
work; 603 double stars have been measured, 143 of 
these having their components less than one second 
of arc apart. A large number of photographs of Nep- 
tune and its satellite and 100 photographs of comets 
have been obtained during the year. The measure- 
ment of the catalogue plates for the Greenwich sec- 
tion of the International Astrographic Survey has 
been completed. 



The losses occasioned by insects to farm products 
exhibit a wide range in different years, due, as a rule, 
to favorable or unfavorable climatic conditions, and 
also to the abundance, from time to time, of natural 
enemies. The result is more or less periodicity in the 
occurrence of bad insect years. In other words, periods 
of unusual abundance of particular insect pests are, 
as a rule, followed by a number of years of comparative 
scarcity. Furthermore, seasons which may be favorable 
to one insect may prove unfavorable to others, hence 
there may be not only periodicity in the occurrence 
of the same insect, but more or less of a rotation of 
the different insect pests of particular crops. 
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THE ASTROLABE OF REGIOMONTANUS. 

BY CHARLES A. BRASSLER. 

The subject of our present article, which we shall 
endeavor to describe as well as illustrate, is one of 
those intensely interesting instruments used by our 
forefathers for taking the altitude of the sun and 
stars at sea. It is the astrolabe of Regiomontanus, 
and it may still be seen in the Germanic Museum at 
Nuremberg. Who was this Regiomontanus? Johannes 
Miiller by name, he was born at Konigsberg in 1436, 
and he became an astronomer and mathematician of 
repute, in fact one of the greatest astrono- 
mers of the time, and like the great men 
of the day he affected the name of his native 
city, conferring thereby fame upon his 
birthplace, and assumed, therefore, the ap- 
pellation Regiomontanus, meaning a 
Konigsberger. 

In connection with Bernhard Walther he 
built, in 1472, the first German observatory, 
where he conducted a series of the most 
exact observations with the beautiful in- 
struments of his own invention and make, 
to which this astrolabe also belonged. A 
number of instruments of the kind that were 
employed upon shipboard sprang from his 
fertile brain; and it is certain that Co- 
lumbus made use of the astronomical tables, 
Compiled by Regiomontanus, for the deter- 
mination of his whereabouts during his voy- 
ages and they must have played an import- 
ant part in the later discoveries of the bold 
Genoese. It was Regiomontanus, too, who 
first studied the distances and motion of 
the comets. 

Before the telescope was discovered, and 
it only came into use in 1610, all the practi- 
cal astronomers busied themselves exclusive- 
ly with measurements. To-day the telescope 
and the measuring instrument are combined 
and in this form the most exact observations 
of the stars are made possible; then the so- 
called diopters were employed and they 
had to be pointed at the stars. These were 
either tubes having small openings in either 
end through which one could see the star, 
Or rulers of wood or metal, that carried at 
their lower end a perforated board and at the upper 
end a similar board used as a sight. 

This method of "observation, far from complete, re- 
quired large and carefully-divided circles, that is, 
quarter circles or quadrants wherewith the height of 
the stars above the horizon or the distance between 
two stars could be measured; for the larger these 
quadrants the farther apart were the divisions repre- 
senting degrees and as a consequence the more exactly 
was the operator enabled to read them off. Tycho 
Brahe, the great Danish astronomer of the sixteenth 
century, had worked with one of these large measur- 
ing instruments. According to Biirgel he had a huge 
quadrant let into a wall, called a wall quadrant, with 
a radius of more than three meters; the whole circuit 
of this immense instrument was nigh on to twenty 
meters. He was successful in obtaining very exact 
results with this. The astroblades were, however, much 
smaller, and also the results were greatly inferior to 
those obtained with the huge quadrants and octants. 



Indeed, they were never intended for the finest meas- 
urements. Since they were light and easily carried 
about, being from twenty to thirty centimeters in di- 
ameter, they were peculiarly adapted for seamen and 
travelers. 

A clever observer such as Regiomontanus might 
obtain very exact measurements with a. carefully-con- 
structed astrolabe such as the one we show in the cut. 
The astrolabe was a. sort of universal instrument. 
Not only could the height of a star above the horizon 
be measured by it and its distance" from the zenith, 




ASTROLABE OF REGIOMONTANUS. 

but also many measurements, particularly the position 
of the sun, from which the local time and also the 
sidereal time could be obtained. When in use the 
astrolabe was suspended by the ring at the top or 
held freely in the hand so that the white line we see 
drawn across the face of the disk should fall exactly 
upon the horizon and in that way form the artificial 
horizon, while the vertical lines should be perpen- 
dicular to it. Prom this it is easy to see that an im- 
perfect suspension of the instrument would lead to 
grave faults in the calculations. 

The large disk, upon which the divisions of degrees 
are engraved, was made of metal; so also were all 
the other parts most carefully worked out of metal. 
Mater is the name given to the large disk divided into 
degrees. Inside of this is set a. second metal plate, 
the so-called planisphere, and we can recognize it by 
the engraved net work. This net work comprises the 
degree-divisions of the heavens carried out upon a 
plane surface, hence the name (sphaera, the Latin 



word for a sphere, and planum, signifying a plane). 
Above the planisphere lies the neatly cut out and 
decorated "rete" carrying upon its circular interior 
the constellations of the ecliptic. The pole of the 
ecliptic and the positions of some of the stars are 
also given. 

Turning upon the axis of the whole we finally find 
the' diopter rule, called also the "Alhidad rule," the 
pointed ends of which serve as indicators for reading 
off the degrees on the outer circle. Slightly removed 
from the ends and approaching the center we see the 
little sighting boards with their holes for 
vision. If now we desire to find the local 
time we must proceed as follows: Hang 
up the astrolabe so that the plane of the 
mater coincides exactly with the plane of 
the sun's rays. Then, looking through the 
two holes in the diopter rule, turn it until 
the sun can be seen. Upon the extreme cir- 
cle the height of the sun may now be read 
in degrees at the point of the diopter near- 
est the eye. 

Now look up in the tables the position of 
the sun, the sun's longitude for this day 
in the ecliptic, and, by turning the "rete," 
bring the point on the ecliptic of the sun 
given for this day into coincidence with 
the height of the sun as measured by the 
diopter rule on the outer scale. A special 
pointer on the "rete" will now indicate a 
figure engraved upon the disk, which will 
correspond with the sun's time at the mo- 
ment of the observation. The astrolabe in 
its positive form was invented by Hipparch- 
us in the second century before Christ and 
until the beginning of the eighteenth cen- 
tury it was occasionally used, even though 
it did not give very exact results. 

< 1 11 » 

A SAFETY BUFFER FOR AUTOMOBILES. 
Collisions by an automobile, either with 
stationary or moving objects, nearly always 
result in a certain amount of damage being 
inflicted upon the motor vehicle. As a rule 
it is the front lamps, mudguards, and, occa- 
sionally, the front wheels which suffer. 
With the object of minimizing this danger, 
and also for protecting the obstacles with which the 
car happens to collide, a novel safety buffer has been 
introduced by the Simms Motor Manufacturing Com- 
pany, of London. As will be seen from the accom- 
panying illustration, the device consists of two short 
rim segments attached either to the front or side 
members of the chassis of the automobile. To this 
rim is fixed a short length of pneumatic cushion, fully 
inflated. Being placed well in advance of the front 
of the vehicle, the lamps, mudguards, and wheels are 
adequately protected, and the curved nature of the 
buffer tends to transform the impact into a glancing 
blow. Owing to the bracket carrying the buffer being 
of stout construction and fashioned in the form of a 
spring, there is little possibility of the buffer collaps- 
ing or buckling by the force of the impact with another 
object. 

The device has been subjected to several tests when 
fitted to a 20-horse-power car. The working of the 
buffer is well shown in the accompanying illustration. 




Car Equipped with Buffer Striking a Delivery Tricycle. 

A NOVEL PNEUMATIC SAFETY BUFFER FOR AUTOMOBILES. 



A Near View of the Buffer. 
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If the obstacle is of a light nature, it is deflected and 
thrown out of the track of the car. On the other 
hand, should the collision be with a stationary object, 
the pneumatic buffer serves to take up the force of 
the shock and will also deflect the trajectory of the 
car to which it is fitted. 

The application of this safety device is also being 
extended to power boats, for which it is well adapted. 
It is more efficient and safer than the type of fender 
ordinarily employed, and the effect of a collision with 
another boat would be considerably reduced in char- 
acter. The danger of ramming is entirely obviated 
owing to the broad surface offered by the buffers. 

- f> 't 

THE ELECTROLYTIC PRODUCTION OF HYDROGEN AND 
OXYGEN FOR WELDING PURPOSE? 

BY DR. ALFRED GRADENW1TZ. 

Though the oxygen-hydrogen process of welding has 
so far given rather satisfactory results and should 
seem to be destined to replace the expensive familiar 
riveting and welding methods, the price of the oxygen 
and hydrogen gases, as produced by chemical methods, 
has been a serious drawback to its general adoption. 
As gases were supplied in the compressed state in 
steel bottles, whicii after being emptied had to be re- 
turned, the considerable transporting cost and renting 
fees were added to their own high price, due to the 
compression of the gases. 

Of late years there have, however, been designed a 
number of outfits for the electrolytical production of 
the oxygen and hydrogen gases by the decomposition 
of water, two of which have proved fully satisfactory 
in working, namely, first, ■ the Schuckert apparatus, 
and second, the Oerlikon electrolyzer. The latter, 
which has been described in detail by the writer in 
the Scientific American, No. 27, vol. 91, is being con- 
structed also by the Siemens & Halske Company, and 
consists of a number of separate chambers, containing 
plate electrodes of cast iron, which are separated from 
one another by diaphragms. The gases set free at 
the electrodes are led through various pipe systems 
to separators, to be completely freed from any water, 
which flows back again into the electrolyzer. 

In the following we wish to dwell at some length 
on the Schuckert type of apparatus, which is now be- 
ing constructed by the Electrical Company, formerly 
Schuckert & Co., of Nuremberg, Germany. 

These electrolyzers, photographs of which are re- 
produced herewith, are exceedingly safe to operate, 
on account of their simplicity of design. All parts 
of the apparatus are readily accessible, there is no ma- 
terial superintendence required, while a cleaning made 
once or twice per year is quite sufficient to keep the 
apparatus in working order. The electrolyzer has 
been designed especially with a view to its use for 
welding purposes, supplying the gas immediately 
under the pressure required for welding, so as to 
necessitate no compression. As gas is derived from 
the gasometers for the welding, the latter are being 
filled up by the electrolyzers, the generation of the 
gases occurring with perfect continuity. 

The apparatus, as can be seen above, consists of a 
cast iron tank, containing a number of cells, where 
the gases evolved on the electrodes are allowed to ac- 
cumulate. Apart from the copper conductors, for supply- 
ing the current and from the insulation material, the 
apparatus is made up of iron throughout. A solution 
of 20 per cent caustic potash in water is used as elec- 
trolyte. A tension of from 2.3 to 3 volts is required 
for the operation of these apparatus, which are con- 
nected up either in series 
or in parallel, a proper 
amount of distilled water 
being filled in from time 
to time during operation. 
This is the whole of the 
superintendence required, 
in fact, no more than is 
necessary in the case of a 
storage battery of the 
same size. 

The apparatus are pro- 
tected against heat radia- 
tion by a sand layer about 
five centimeters in thick- 
ness, so as to maintain in 
the electrolyte a tempera- 
ture of 70-. to 75 deg. C, 
which is the most favor- 
able, requiring the small- 
est potential difference for 
the decomposition of the 
electrolytic bath. The 
oxygen and hydrogen 
evolved by electrolysis 
are conducted each to a 
gasometer through separ- 
ate pipes and thence to 
the neighborhood of the 
working place, there to be 
united in a burner, as they 
arrive in two separate 




Apparatus for the Electrolytic Production of Oxygen 
and Hydrogen. 

India rubber tubes, and to be burned in a pointed 
flame. This flame is carried over the sheets to be 
welded (which are applied to one another at an 




How the Oxy -hydrogen Flame is Used in Welding. 

obtuse angle) like an ordinary soldering flame, but 
without the agency of any special soldering matter, 
when the surfaces applied to one another become per- 
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Diagram of the Plant for the Electrolytic Production 
of Oxygen and Hydrogen. 




Large Plant for Producing by Electrolysis 42,378 Cubic Feet of Hydrogen and 21,089 Cubic 

Feet or Oxygen in 24 Hours. 

THE ELECTROLYTIC PRODUCTION OF HYDROGEN AND OXYGEN FOR WELDING PURPOSES. 



fectly melted together. In order to give an idea of 
the cost of operation of the electrolytic process as 
compared with the chemical method, it should be men- 
tioned that whereas "chemical" hydrogen as purchased 
in bottles will cost between 1.20 marks and 2 marks 
per cubic meter, and one cubic meter of oxygen works 
out at about 2.50 marks to 3.50 marks (apart from the 
cost of transport and the renting fees) the aggregate 
cost of producing one cubic meter of hydrogen and 
one-half cubic meter of oxygen by the electrolytic de- 
composition of water in Schuckert electrolyzers (sup- 
posing an average price of electric power) will range 
between 60 and 75 pfennigs, including interest and 
amortization of the whole plant. Under normal condi- 
tions, the cost of producing the gas mixture necessary 
for the welding of 1 meter of sheet iron 3 milli- 
meters in thickness, will be about 15 to 20 pfennigs 
and will be effected readily in ten to fifteen minutes. 

The gases supplied by the electrolyzer are of a 
high purity and perfectly safe against explosion; their 
efficiency is quite satisfactory. The operation can be 
discontinued and taken up again at any time without 
interfering with the satisfactory working of the ap- 
paratus. 

Electricity In Egypt. 

The German Consul at Alexandria gives some in- 
formation as to the use of electricity for various pur- 
poses in Egypt. In Cairo we And that lighting current 
is generated by a station which the gas company con- 
trols, but the public lighting is not developed as yet 
and only private lighting is operated at present. A 
tramway system is working in the city. It is owned 
by a Brussels company. Alexandria is using current 
for private lighting, but, like Cairo, has no public 
system. The tramway lines are controlled by an 
Egyptian company. To connect Alexandria with its 
eastern suburbs, a concession has been granted to the 
Alexandria and Ramleh Railway, which has lately 
adopted electric traction on the lines. The same Eng- 
lish company are now operating the city tramway 
lines. Port Said now has an electric lighting system, 
which is newly installed, but there are no electric 
tramways. At M'ansourah, the public and private 
lighting is conceded to an English company for twenty 
years, dating from 1899. At Suez the concession for 
the electric lighting in the town and also at Port 
Tewfik was given to H. Beyts & Co. in 1902, but has 
now passed into the hands of the Ismailiah Electric 
Company. It seems that gas engines are to be used 
to a considerable, extent in Egypt in the future. 
Motive power is employed almost exclusively for irri- 
gation. The most common type of machine is the port- 
able locomotive, of English construction, but it takes 
a great quantity of coal, and this is very expensive in 
a country like Egypt. It seems that these machines 
can be very advantageously replaced by gas engines, 
which are much more economical, especially the latest 
forms, which are well adapted for use here, and con- 
sume only 1.3 pound of anthracite coal per horse-power- 
hour. Transport of force would be a great advantage 
in Egypt for operating the small irrigating machines. 
It will no doubt come into use soon, and a start has 
been made by a French engineer. He employs the en- 
gines of a cotton factory which is not always run- 
ning, to operate dynamos and send current for work- 
ing electric pumps to carry out the irrigation. On 
one plantation a Siemens-Schuckert electric plant gives 
power for motors. Prince Djemil Tussum has also 
adopted a German electric station on his property for 

the same purpose. It 
will be remembered that 
the gates of the celebrated 
Asswan dam are operated 
by Siemens-Schuckert elec- 
tric motors. There is some 
question of using the 
cataracts of the Nile as a 
source of hydraulic power 
to operate electric plants 
and distribute current 
throughout a region which 
is now a desert, but which 
would be flourishing could 
the Nile water be taken 
through it. Thus the 
river would give the irri- 
gation water and also the 
motive power. But this 
project is one which re- 
mains for the future to 
solve. 

*-+* 

The Largest Flower. 
Sumatra grows the larg- 
est flower in the world. 
It measures a yard and 
three inches across, and 
its cup will hold six 
quarts of water. Rafflesia 
Arnoldii is .its name. — 
Philadelphia Bulletin. 
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THE NEW JERSEY TUNNELS AND SUBWAYS. 

If the original company which undertook in the 
year 1874 the task of driving a tunnel from Jersey 
City to Manhattan beneath the Hudson River, and 
failed, could see the comprehensive system of sub- 
ways and tunnels which is now being constructed by 
the Hudson companies, they would at least have the 
satisfaction of realizing that they had inaugurated 
one of the most important systems of underground 
railways in the world. When, in the year 1902, Mr. 
W. G. M'cAdoo resolved to take hold of the uncom- 
pleted tunnel and push it through to the Manhattan 
side, public interest in the scheme was altogether 
dead; but realizing how great was the advantage 
that would be conferred by a direct rail connection, 
and foreseeing how vast would be the growth in popu- 
larity of a means of transit that would be so much 
more comprehensive and expeditious than the ferry 
system, he not only succeeded in pushing through 
the original scheme, but he and his associates have ex- 
tended it on the ambitious scale shown in the accom- 
panying engraving. Briefly stated, the object of the sub- 
ways and tunnels is to place the great terminal stations 
of the railroads, in Jersey City, in direct railroad com- 
munication with the various business centers on Man- 
hattan Island, so that a passenger on arriving at any 
one of these terminals, 
can take a train which, in 
a few minutes' time, will 
land him without change 
of cars, either in the neigh- 
borhood of lower Broad- 
way and Pulton or Cort- 
landt Streets or at any 
point on Sixth Avenue 
from Ninth to Thirty-third 
Street, or on Ninth Street 
from Sixth Avenue to 
Fourth Avenue. These 
tunnels will also afford 
rapid transportation for 
trolley-car passengers and 
for the thousands who 
walk to the ferries on the 
Jersey side from their 
homes. 

The Jersey City termin- 
als will be connected by a 
double-track system, con- 
sisting of two 15-foot 
tubes placed side by side, 
with a single track in 
each, which will extend 
from the Delaware, Lack- 
awanna & Western Rail- 
road, along the shore line 
to the terminal of the 
Central Railroad of New 
Jersey. At the D., L. & W. 
terminal the tracks will 
be near the surface, with 
the rails at a level of about 
15 feet below street grade. 
Prom that point they will 
descend to 30 feet below 
street grade at the Erie 
terminal. At the Pennsyl- 
vania terminal they will 
be 70' feet below street 
grade; and from that 
point they will ascend to 
an elevation of 15 feet be- 
low grade at the terminal 
of the Central Railroad of 
New Jersey. At the point 
where this shore subway 

passes under the foot of Fifteenth Street, in Jersey 
City, it will be intersected by twin tunnels which will 
extend from Thirteenth and Fourteenth Streets and 
Provost Street to the subway, whence they will pass 
below the Hudson River to a station at Morton Street, 
in Manhattan. Thence they will be continued up Mor- 
ton Street to Greenwich and Christopher Streets, 
where there will be a station, and thence up Christo- 
pher Street to a station at the junction of Ninth 
Street and Sixth Avenue. Here the system will branch 
into two separate pairs of tunnels, one of which will 
be carried below Ninth Street to Fourth Avenue to a 
connection with the existing Fourth Avenue Rapid 
Transit Subway. The other branch will continue 
north below Sixth Avenue, with stations at Fourteenth, 
Eighteenth, Twenty-third, Twenty-eighth, and Thirty- 
third Streets. The surface of the rail in these tun- 
nels below Manhattan Island will be at an average 
depth of 33 feet below street grade. At Thirty-third 
Street the system will be in touch with the Pennsyl- 
vania Railroad tunnel across Manhattan Island, so 
that this portion of the road, or what is known as 
the Uptown Tunnel, will tap two important systems of 
underground travel, namely, the Rapid Transit Sub- 
way on Manhattan Island, and the Pennsylvania Rail- 
road tunnels connecting with the whole of the Long 



Island Railroad system. The portion of the new tun- ■ 
nel above described, including the Jersey subway, as 
far as the Erie Railroad station, is being built by the 
New York and Jersey Railroad Company. The rest of 
the system, including the subway from the Erie ter- 
minal southward to the terminal of the Central Rail- 
road of New Jersey, and the twin tunnels extending 
from the Pennsylvania Railroad terminal to Manhat- 
tan Island, with a loop on Church Street, is being 
built by the Hudson and Manhattan Railroad Com- 
pany; and the contract for the construction of the 
whole of the work has been undertaken by what is 
known as the Hudson Companies. The downtown tun- 
nel will consist, like the rest of the system, of two 
separate tubes with a single track in each. It will ex- 
tend from the Pennsylvania Railroad terminal to 
Cortlandt Street, which it will follow as far as Church 
Street, below which it will pass in a. loop, to return 
below Fulton Street and under the Hudson River to 
the Pennsylvania Railroad terminal. 

In the earliest stages of the development of this 
enterprise, it was proposed to utilize these tunnels 
for running the steam railroad cars of the railroads 
terminating in New Jersey directly into New York; 
but as the present companies realized the full magni- 
tude and importance of the enterprise, they very wise- 




By this system a passenger, landing at any of the Jersey City railroad terminals, will be able to take a train direct to central points between 
Forty-second Street and the Battery. The five projected tunnels beneath the East River are shown in dotted lines. 

MAP SHOWING THE NEW JERSEY TUNNELS AND SUBWAY ; ALSO THE EAST RIVER TUNNELS RECENTLY 
AUTHORIZED BY THE RAPID TRANSIT COMMISSION. 



ly determined to equip the system with the most up-to- 
date rolling stock and plant, designed especially for 
its use, and to follow in general the high class of 
construction which has been used in the Manhattan 
Rapid Transit subways. The rolling stock, therefore, 
will be entirely new. The cars will be large and 
brilliantly lighted; they will be constructed of steel 
and rendered absolutely fireproof. The protected 
third rail will be installed, and there will be a com- 
plete system of signals of the automatic and semi- 
automatic type placed throughout the whole line. In 
the subway on the Jersey City side and under Man- 
hattan, where the service will be local in character, 
the trains will be run probably at about the same 
speed as those on the Manhattan Subway. In the 
tunnels below the Hudson River, however, where there 
are no stops, the trains will be run at express speed. 
This means that a passenger alighting, say at the 
Erie or D., L. & W. or, indeed, any of the terminals, 
can be in Manhattan in four or five minutes' time, and 
at Thirty-third Street, Fourth Avenue and Ninth 
Street, or at Fulton and Broadway, within from five 
to twelve minutes from the time he takes the tunnel 
train. 

The present condition of the work is that, on the 
uptown tunnels, the north tunnel is completed from 



the shaft on the Jersey side to the shaft on the New 
York side, and the south tunnel is completed from 
the Jersey side to within 50 feet of the New York shaft. 
Work is also progressing on the approaches in New 
York. Of the downtown tunnels, the working shaft 
on the New Jersey side has been sunk, and the work 
of driving the two tunnels will shortly be under way, 
both tunnels being driven simultaneously. It is in- 
tended to use the shield method of construction with iron 
segmental tunnel lining for the whole of the system, 
not merely for that portion that lies beneath the Hud- 
son River, but also for the subway beneath Jersey 
City and Manhattan. It is expected that the whole 
work will be opened to the public in from two to three 
years' time. 

As showing the great activity in the work of con- 
necting Manhattan Island with the mainland by tun- 
nels, we have included on our map the tunnels of the 
Rapid Transit Subway and of the Pennsylvania Rail- 
road that are now either under construction or have 
been authorized for construction by the Rapid Transit 
Commission. The most northerly of these are the 
Pennsylvania Railroad tunnels, which extend in the 
neighborhood of Thirty-third Street from New Jersey 
below the Hudson River,. Manhattan Island and the 
East River to a station in Long Island City. These 

tunnels will not only give 
the Pennsylvania Railroad 
system a large terminal 
station in the heart of Man- 
hattan Island, but they will 
place the network of rail- 
roads on Long Island in 
direct railway communi- 
cation with Manhattan. 
The two Pennsylvania 
Railroad tunnels leading 
into Long Island will be 
below Thirty-second and 
Thirty-third Streets, and 
those which will extend to 
Jersey City will lie below 
Thirty-second Street. The 
other tunnel that is now 
under construction, is that 
of the Rapid Transit Road, 
which extends from the 
Battery below the East 
River to the foot of Jorale- 
mon Street. 

The opening of the 
Rapid Transit tunnel and 
its remarkable success 
had the immediate effect 
of awakening a keen com- 
petition among capitalists 
to secure franchises for 
the construction of further 
subways and tunnels, both 
in Manhattan and Brook- 
lyn. With commendable 
foresight, Mr. Rice, the 
present acting chief engi- 
neer of the Rapid Transit 
Commission, had prepared 
extensive surveys for fu- 
ture roads, and recently 
the Rapid Transit Com- 
mission and the Board of 
Estimate and Apportion- 
ment have authorized the 
construction of no less 
than nineteen different 
subways. Included in and 
forming part of these vari- 
ous routes are five tun- 
nels beneath the East River. The first of these ex- 
tends parallel with the Pennsylvania tunnels across 
the East River and connects with the crosstown sub- 
way below Thirty-fourth Street. Another tunnel has 
been authorized from Brooklyn to Fourteenth Street. 
This last has been laid out with a view to its probable 
use by the Brooklyn Rapid Transit. It will connect 
through the Subway below Fourteenth Street, with a 
loop system running from Fourteenth Street through 
University Place and Wooster Street to Canal Street 
and thence returning over the Manhattan Bridge to 
Brooklyn. This loop will provide a route by which the 
Brooklyn surface cars can pass over to Manhattan Isl- 
and and return. The same Fourteenth Street Sub- 
way will form part of a loop for the Brooklyn Rapid 
Transit elevated cars which will run down Fourteenth 
Street to Greenwich, down Greenwich to Liberty, and 
through Liberty Street and Maiden Lane to return to 
Brooklyn by a tunnel under the East River from 
Maiden Lane to Pineapple Street. For the accommoda- 
tion of the Belmont interests, should they be disposed 
to bid upon it, a subway and tunnel have been laid 
out from the loop below City Hall Park, through Beek- 
man Street and under the East River to Cranberry 
Street, Brooklyn. Another tunnel, which will prob- 
ably form part of the system of subways which the 



August 12, 1905. 



Scientific American. 



123 



New York City Railroad Company is anxious to 
build, will extend from Montague Street, Brooklyn, 
under the East River, to Old Slip, New York, to con- 
nect with a subway uider William Street. It is prob- 
able that all of these tunnels and the connecting sub- 
ways beneath the avenues and streets of Manhattan 
will be in a condition for bids by the spring of 1906, 
and although only a -part of them may be undertaken 
at once, it is probable that before another decade has 
passed, everyone of the lines indicated on our map 
will be in active operation. 



Engineering Notes. 

About 1890, some railroads commenced to build small 
spans and plate girders of steel, and, for eyebars, steel 
was almost exclusively used. At that time most of the 
rolling mills, which had formerly manufactured 
wrought iron, were equipped with steel furnaces, but 
continued for some time to make both kinds of ma- 
terial, until they found it more profitable to confine 
themselves to the manufacture of structural steel only, 
and discontinued the manufacture of wrought iron. In 
1894, it was practically impossible to obtain wrought 
iron shapes, and from that time forward steel entirely 
superseded wrought iron as the modern structural ma- 
terial. The year 1894, therefore, may be considered as 
the commencement of the present epoch — the steel age. 

There arc different methods of executing laboratory 
instruction in engineering schools, and these range 
from the complete written-instructions method, which 
might be carried out by any intelligent man, to the pure 
research method, in which a problem is assigned and no 
assistance given for solution except facilities of labor- 
atory and library. Equipment for such laboratory in- 
struction is also quite various in kind and excellence, 
but on the average represents large outlays of money for 
installation and maintenance. It is difficult to see how 
all the schools with variety of apparatus and method 
of using the same can accomplish the same ends, and it 
may be that much of our apparatus is useless, as 
charged by some English critics. Prom the discussion, 
however, it does seem that the aim of the instruction, 
or the object to be attained by the student, may justify 
both method and apparatus, and that old, worn or small 
pieces will suffice when the aim is to teach the commer- 
cial tests, in which case also the complete printed report 
form is satisfactory. When, however, it is the aim of 
the instruction to make useful engineers, in the high- 
est sense, by sending out bold and clear-thinking men, 
well equipped with the fundamental principles and 
their application, then the modified research method in 
some form is absolutely necessary. In this case the 
great range of problems and variety of the scientific 
foundation material make the most complete laboratory 
none too good nor need any part of it lie idle for want 
of usefulness. 

At a recent meeting of the Belgian Electrical Society, 
J. Carlier reviews the different apparatus which have 
been designed for taking the speed of locomotives. The 
"kinemometers" of Richard and Jacquemier are not 
easily applied to locomotives, on account of the fragil- 
ity of the different parts of their mechanism. But for 
experimental cars they have a better chance of suc- 
ceeding, as the latter .are less subject to heavy shocks. 
M. Hayne has devised a registering speed indicator 
for locomotives which is of strong build. It has a 
revolving disk, which turns proportionally with the 
time by a clockwork movement. It works by friction 
against a roller, which is mounted on a shaft carrying 
a screw-thread. The screw works in a nut, which is 
drawn in the opposite direction by the movement of 
the car wheels. Thus the roller moves over the disk 
at a distance from the center which is proportional 
to the speed. The Hausschelter register is used to 
indicate upon a dial, in front of the engineer, the 
speed of the locomotive in miles per hour. Besides, 
it registers on a band of paper, which rolls out pro- 
portionally with the time, the speed, the duration 
of the run, and of the stops. When the speed exceeds 
the proper limit, a bell is rung. Dr. Hasler, of Berne, 
has devised an instrument which may be an improve- 
ment on the above. It is a totalizing speed counter, 
indicating the speed at intervals of time which are 
three times nearer together than the above instrument. 
It registers the speed of the train, the total time of the 
locomotive, the length of the distance passed over, and 
is also to be adapted for recording the air-brake pres- 
sure. The speed of the train is represented by an ir- 
regular curve, which utilizes nearly the whole width 
of the paper band, and the point works every three 
seconds. In the Pennati tachymeter, the pencil-holder 
is raised along a vertical rod by means of a half-nut 
running upon a screw. At intervals of twenty sec- 
onds an electro-magnet works the pencil lever, so as 
to separate the nut from the screw. The speed is 
taken by a wheel running upon the rail, and its shaft 
operates the gearing of the apparatus. Electric tachy- 
meters have been made, (but these have not been ap- 
plied with much success upon locomotives, excepting 
the Scholkmann system, which has been used on the 
Prussian state locomotives. 



A NOVEL OIL CAN. 

Pictured in the accompanying engraving is an oil 
can of novel construction recently invented by Messrs. 
Prank W. Clow and Joseph Brooks, of Livingston, 
Mont. The oil can is of the type used in oiling loco- 
motives and large machinery, in which a long spout 
is provided to permit of reaching parts which would 
be inaccessible if the ordinary oil can were used. One 
of the principal objections to oil cans with long spouts 
is that in reaching distant bearings or oil cups, a 
large amount of oil is usually spilled out before the 
nozzle can be inserted to the desired spot, because, 
owing to the length of the spout, the can must be 
tipped up to pass between the various parts of the 
machine. The present invention seeks to overcome 
this objection by providing a valve which normally 
closes the spout, so that the can may be entered into 
the machinery without spilling a drop of oil, and then 
when the proper bearing is reached, a thumb piece is 
depressed, opening this valve and permitting the oil to 
flow out. In our illustration the spout of the can is 
broken away, and also a portion of the body of the can, 
in order to bring out the details. A portion of the 
upper end of the spout, with the nozzle screwed on, 
is represented in Fig. 2, and shows the valve that 
closes the end of the spout. The valve stem passes 
down through the spout to the bottom of the can, 
where it is bent upward again. to pass through an air- 
inlet tube to the outside of the can. Here the valve 
stem terminates in a thumb piece. The bottom of 
the air-inlet tube is closed by a second valve formed on 
the same valve stem. A coil spring on the tube is 
connected to this valve and serves normally to hold 
it and the flow Valve closed. Wlien the thumb piece 

is depressed, both 
valves are open 
and air enters 
the can through 
the tube to re- 
place the oil 
which passes out 
of the spout. An 
inverted conical 
strainer is set 
into the mouth 
of the can to ex- 
clude all foreign 
matter from the 
spout. This 
strainer is at- 
tached to the cap 
which carries the 

^ spout and also 

the inlet tube, so 
that the entire 
mechanism may 
be removed by 
unscrewing this 
cap, and this 
leaves a large 
opening through 
which oil may 
be poured in 
with out danger 
of spilling. The 
construction i s 
such that the oil 
will not collect in and clog up the spout; but if the 
valve becomes clogged in any way it may be readily 
cleaned on unscrewing the nozzle from the spout. 
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Official Meteorological Summary, New York, N. If., 
July, 1905. 

Atmospheric pressure: Highest, 30.17; lowest, 
29.58; mean, 29.97. Temperature: Highest, 96; date, 
18th; lowest, 61, date, 27th; mean of warmest day, 
86, date, 18th; coolest day, 66, date, 23d; mean of 
maximum for the month, 82.6; mean of minimum, 
68.3; absolute mean,, 75.4; normal, 73.9; excess com- 
pared with mean of 35 years, + 1.5. Warmest mean 
temperature for July, 78, in 1901. Coldest mean, 70, 
in 1884. Absolute maximum and minimum for this 
month for 35 years, 99 and 50. Average daily defi- 
ciency since January 1, — 0.4. Precipitation, 6.01; 
greatest in 24 hours, 2.74, date, 10th and 11th; average 
of this month for 35 years, 4.51. Excess, +1.50; de- 
ficiency since January 1, — 1.71. Greatest precipita- 
tion, 9.63, in 1889; least, 1.26, in 1893. Wind: Pre- 
vailing direction, south; total movement, 7,358 miles; 
average hourly velocity, 9.9 miles; maximum velocity, 
46 miles per hour. Thunderstorms 8th, 9th, 10th, 
11th, 13th, 19th, 20th, 30th, 31st. Clear days, 5; partly 
cloudy, 17; cloudy, 9. 



New Nomenclature. 

To the Editor of the Scientific American : 

Permit me to suggest two names for new "articles" 
in daily use. 

1. Kinetograph: A photograph or series of photo- 
graphs for use in kinetoscopes or like machines. 

2. Aerogram: A message sent by wireless teleg- 
raphy. C. G. Dickson. 

Washington, D. C, August 3, 1905. 

The Danger of Lightning in Armored Concrete 
Constructions. 

It is a well-known fact that any constructions made 
entirely of iron are practically immune against the ef- 
fects of lightning, as the amount of electricity accu- 
mulated in the case of a lightning stroke is allowed 
to distribute itself over the large surface of the roof, 
and to flow off to the earth at many places with greatly 
reduced intensity. As pointed out in a recent article 
in Beton und Eisen, conditions are quite similar in con- 
nection with buildings made entirely of armored con- 
crete, as the discharging current will find the roofing 
iron and distribution rods of an armored concrete roof, 
struck by lightning, a good conductor of electricity, so 
as to flow off to the more substantial girder iron with 
which the roofing iron is connected by wire meshes. 
Now, as experience has shown lightning not to be dis- 
charged to the earth in a concentrated jet from the 
place of striking, but to have a tendency to distribute 
itself to all sides if possible, the electricity will be 
diffused throughout the roof traversed by a network 
of iron rods. The electricity being greatly reduced in 
intensity, will have an excellent opportunity of flowing 
off to the ground through the round irons inserted in 
armored concrete columns, thus being communicated to 
the foundation of the current column, which in turn 
transmits it to the ground. This shows that neither 
artificial lightning arresters nor their parts will be 
required in connection with any construction consist- 
ing entirely of armored concrete. 



Tests with Haulage System to Economize Air, 

At the Fiirstlich von Plesschen Colliery, in lower 
Silesia, electricity has been used extensively under- 
ground, but with the idea of avoiding firedamp explo- 
sions it has been found necessary to use air motors in 
all such places that were in the return air-way, or such 
places that were not directly reached by fresh air. 
The installation at the Fiirstensteiner mines is very ex- 
tensive, and owing to the use of coal cutters these 
latter mines have been provided throughout with air 
mains, and to connect with this system was convenient, 
whereas it would be necessary to use lengthy cables 
should the introduction of electricity be contemplated. 
The material that is derived from the seam or measures 
having a thickness of 23 feet must be hoisted on the 
incline and for this purpose it is necessary to use a 
motor of some kind. The system which has here been 
introduced is the endless-rope system so that what- 
ever motor is used it can run continuously. A duplex 
air hoist of the ordinary type with slide valves, is in- 
stalled but it is impossible to use a cut-off so as to ex- 
pand the air to any great extent on account of the for- 
mation of ice in the exhaust. The motors, therefore, 
do not work economically and use a great deal of air. 
To overcome this, as has been tried in other districts, 
the use of reheating was not deemed advisable on ac- 
count of the danger from explosions. — Translation of 
article in Gluckauf, Mines and Minerals. 



The Current Supplement. 

The current Supplement, No. 1545, is commenced 
with an interesting article on "The Kazarguene 
Bridge." This Russian bridge is the longest reinforced 
concrete bridge in the world. "The Steam Turbine As 
Applied to Electrical Engineering" is by the Hon. 
Charles A. Parsons, and Messrs. Stoney and Martin. 
"The Winning Automobiles in the Sixth International 
Cup Race for the Bennett Trophy" describes the Italian 
cars. The usual scientific, electrical, and engineering 
notes will be found in their accustomed places. 



The celebrated grape vine in the conservatory at 
Hampton Court, England, planted in 1769, had in 1830 
a stem 13 inches in girth and a principal branch 114 
feet in length, the whole vine occupying more than 160 
square yards; and in one year it produced 2,200 bunches 
of fruit weighing on an average a pound — in all, about 
a ton of fruit. 



John Carbutt. 

John Carbutt died July 28 at his home in Philadel- 
phia, aged seventy-three years. Mr. Carbutt went to 
that city from Sheffield, England, in 1853. He was a 
chemist, and made scientific photography his life study. 
The Photographers' Association of America chose him 
as its first president. He made several inventions, 
chief of which was the orthochromatic plate. In 1879 
he perfected the Carbutt dry plate. 
■ i ■ i m 

Probably the first iron railroad bridge was built on 
the Philadelphia and Reading Railroad at Manayunk 
by Richard B. Osborne, Chief Engineer, in 1845. It 
was a double-track through bridge, of 3 4 feet clear 
span, of the Howe truss type, with cast-iron chord and 
web braces, the bottom chord and vertical web mem- 
bers being of wrought iron. This bridge was followed 
by several others of the same type. 
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THE "BENNINGTON" DISASTER. 

The history of the United States navy does not fur- 
nish an instance of sudden disaster that appeals so 
directly to our sympathies as the recent tragedy on 
the United States gunboat "Bennington;" for although 
the explosion on the "Maine" in Havana harbor result- 
ed in a greater loss of life, it was known that the 
ship was engaged on a mission that might end in 
actual war conditions, and there was, therefore, a pro- 
portionate sense of risk attached to it. In the present 
case, however, the trim little gunboat was about to 
start on a peaceful mission, and the thought of dis- 
aster, and disaster of such an appalling magnitude, 
was far from the thoughts of any one of the ship's 
company. 

The "Bennington" is a two-masted schooner built 
by N. F. Palmer & Co., Chester, Pa., in 1890. She is 
of 1,664 tons displacement and on trial made 17% 
knots, with 3,436 horse-power. She carries six 6-inch 
breech-loading guns, four 6-pounders, four 1-pounders, 
and two Colts. She is known as an unarmored steel 
gunboat, her protective deck being only % of an inch 
in thickness. She cost originally $490,000, and she 



navy, has appointed a special board to make a very 
thorough investigation, it will be idle and premature 
to enter into speculations as to where the blame for 
this shocking disaster is to be laid. It is stated that 
within the last ten months the Scotch boilers of the 
"Bennington" have been inspected at least three times, 
and repairs have been executed which were considered 
sufficient to keep them in service for a few months 
longer until new boilers could be given her. If the 
repairs were adequate there is nothing unusual in 
this course. At the same time there seems to be little 
doubt that this ship, like many others in our navy, 
was suffering from a scarcity of officers, particularly 
in the engineering department. 

The following discussion of the type of furnace and 
boiler used on the "Bennington " and its possible 
bearing on the disaster is from the pen of Mr. Egbert 
P. Watson, one of the former editors of the Scientific 
American: 

In order to understand the accident clearly a few 
words of explanation are necessary. The furnaces 
of marine boilers of the Scotch type are tubes usually 
four feet in diameter in large boilers and three-quar- 



the free oil which contaminated the feed floated 
around on the surface and caught the scum, of which 
there is more or less in all boilers; this soon rendered 
it heavier than water, so that it sank to the bottom 
or was carried in various directions by the circula- 
tion, becoming attached to metallic surfaces, which it 
happened to strike, with the tenacity of a plaster. 
This oily mud was a perfect non-conductor of heat 
and effectually prevented access of water to the plates, 
so that it was only a question of a short time before 
they became red-hot and gave way under pressure, 
forming pockets or bags in the shells of stationary 
boilers, and deforming marine boiler furnaces. Mr. 
Lewis proved his contention by making a paste of the 
deposit in the bottoms of boilers and lining sheet metal 
pans with it, through which he speedily burned holes 
even when they were full of water. 

The cause of the trouble having been found it was 
easy to prescribe the cure, which was not to admit 
oily feed water to steam boilers. This seems very 
simple as it reads, but it was not so easy to carry out 
in daily service. Engineers had become so accustomed 
to using quantities of oil in the cylinders to prevent 




Displacement, 1,664 Cone. Speed, 17.5 knots. Complement, 187 officers and men. 

Gunboat " Bennington " After the Explosion. 



Starboard Side Amidships; the Vessel Sunk to the Bottom, After Explosion. 
Note 6-inch Midship Gun. 





View on Starboard Deck Which Was Awash Afte\ the "Bennington" Rested 

on the Bottom. 



Burial of the Victims in the Military Cemetery at fort 
Rosencrans. 



THE "BENNINGTON" DISASTER. 



Carries a complement of eleven officers and 176 men. 

At the time of the accident, the "Bennington" was 
lying in San Diego harbor, and in obedience to orders 
just received from the Navy Department at Washing- 
ton, to sail that morning for Port Harford to meet 
the monitor "Wyoming" and convoy her to San Fran- 
cisco, she had steam up and was in readiness for de- 
parture. Suddenly, without, as far as is known, any 
preliminary warning whatever, the starboard forwari 
boiler exploded, the top of the lower furnace giving 
way, and the rush of steam drove the boiler against 
the boiler astern, which was also forced astern and ex- 
ploded. As practically the whole complement of the 
ship was aboard and the majority of the crew were 
located amidships and forward, the casualty list was 
a shockingly large one, nearly half a hundred men 
being killed outright, and a large number of others 
so seriously wounded that the ultimate number of 
deaths will probably be not far short of seventy-five. 
The wrecking of the interior, breaking of valves, etc., 
caused the vessel to sink, although she was located 
in such shallow water that she can probably easily be 
salved. 

In view of the fact that Secretary Bonaparte, of the 



ters of one inch thick. They are corrugated dia- 
metrically with about three-inch corrugations for the 
entire length, and riveted at both ends to the shell 
of the boiler proper. They are not braced or stayed 
in any portion, the form, a perfect circle, not re- 
quiring it. They have, however, an enormous load to 
withstand which they are amply equal to under nor- 
mal conditions. These are that perfectly clean water 
be fed to them wholly free from any trace of oil or 
grease. Where these find their way into the boi'er, 
collapse is imminent sooner or later. Twenty years 
ago, more or less, an epidemic of collapsing furnaces 
prevailed in the merchant marine all over the seas, and 
for a long time the cause of it was not discovered. 
It was at first attributed to scale on the furnace 
crowns, but examination of injured furnaces did not 
reveal any scale; they were as clean as when first 
put in; but an English engineer, Mr. Vivian Lewis, 
who was consulted on the subject, found that it was 
oil coming over in the feed water that did the mis- 
chief. 

This conclusion was at first combatted by the engi- 
neers in charge until it was proven absolutely by Mr. 
Lewis's analysis and experiments; he asserted that 



scoring them that it had become second nature; but 
imperative orders and one or two collapses, which 
might easily have resulted seriously, convinced the 
rank and file that radical changes were necessary. 
Filters were introduced and more carefully attended 
to; they were not unknown before, but were so seldom 
cleaned that they were practically useless, and not 
until they were looked after by every watch did the 
disasters here discussed measurably cease. It is very 
rare now to hear of marine boiler furnaces coming 
down; when they do it is very certain that remissness 
occurs in the management. The course generally, or 
scmetimes followed is to jack them back into place. 
A hot fire is made under the injury and the sheets 
forced back into place, suitable cast-iron blocks fitted 
to the corrugations being employed to avoid distorting 
them. This does not always answer, because it is 
difficult to bring the furnace to a true circle, in which 
case it is apt to be deflected again even when no oil 
is present. 

Comment has been made by the daily press upon the 
alleged neglect to inspect the boilers of the "Benning- 
ton" by the Bureau of Steamboat Inspection, but naval 
vessels are exempt from examination by it, all govern- 
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The station will be 1,000 feet long, and will contain 18 of these nnits, developing a total of 180,000 horse-power. 

One of the 10,000-Horse-Power Units in the Generating Station. 





Sand-Blasting One of the 18-foot Steel Conduits. 



Interior of Wooden Form for Concrete "Wing-Dam. 





Concrete Wing-Dam for Gathering the River Water into the Forebay. 



Excavating the Site for the Generating Station at the Foot of the Cliffs. 



THE 180,000-HORSE-POWER PLANT OF THE ONTARIO DEVELOPMENT COMPANY AT NIAGARA FALLS [tiee page 126.] 
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ment vessels being inspected by the Navy Department 
only. 

Corrugated furnaces were first introduced to the 
attention of engineers in 1853-4 by Richard Mont- 
gomery, a boiler-maker of the period, at the Morgan 
Iron Works, in New York city; his examples were, 
however, defective in that they were corrugated in the 
flat sheet, afterward bent to a circle and riveted; this 
left a joint and a flat spot, which was looked upon as 
dangerous under high pressures. Montgomery's con- 
ception of the furnace was all right, but, unfortunate- 
ly, there was not at that time any way of welding 
seams, and it was not until the Continental Irqn 
Works, at Green Point, devised a method of doing such 
work that corrugated furnaces came into general use 
many years afterward. 



ELECTRIC POWER DEVELOPMENTS AT NIAGARA 
FALLS.— I. 

Outside of the technical world it is but little under- 
stood how vast are the electrical power plants which 
are now under construction on the Canadian shore at 
Niagara Falls. When the Niagara Power Company 
announced, some dozen years ago or more, its inten- 
tion of building on the American side of the river a 
power plant that would develop 50,000 horse-power, the 
world was incredulous; and not until the first turbine 
and generator were successfully at work was it will- 
ing to believe that the thing could be done. Yet to- 
day, not only has the original plant been doubled, but 
there are in course of construction, and partly com- 
pleted, turbines and generators installed in three sep- 
arate plants, that will have a combined capacity over 
eight times as great as that of the parent plant, while 
charter rights have been given for the development 
of power which will amount in the aggregate to over 
900,000 horse-power. Named in the order of their size, 
these three installations are that of the Ontario Power 
Company, which will develop 180,000 horse-power; the 
Electrical Development Company, of 125,000 horse- 
power, and the Canadian Niagara Power Company, 
which' will develop 110,000 horse-power, the latter 
duplicating the capacity of its original power plant. 

The bird's-eye view of Niagara Palls and vicinity 
on our front page has been drawn with a view to show 
the location of the new power plants with reference 
to the Palls. The point of view is from a position over 
the Canadian shore, and slightly belo-w the steel arch 
bridge which, a few years ago, took the place of the 
old highway suspension bridge. We are looking up 
the river, directly across the Horseshoe Falls, toward 
the broadly curving Canadian shore, and the rapids 
which extend for about 3,500 feet back from the crest 
of the falls. The rapids commence at a point opposite 
the upper end of Goat Island, and there is a fall of 
50 feet in the next 3,500 feet to the edge of the Falls. 
It is at the head of Goat Island that the Niagara River 
begins its broad sweep through an angle of over 90 
degrees, before discharging its waters over the Falls, 
and this broad curvature on the Canadian shore, coup- 
led with the rapid rush of the waters, has been taken 
advantage of by the engineers in selecting the sites 
for power development. Two of the companies have 
boldly built out massive wing-dams into the torrent, 
starting them first at right angles to the shore line, 
and then curving them upstream at an acute angle 
with the shore. These wing-dams serve to draw the 
water in toward the intakes, through which it is led 
to the supply pipes or the penstocks, as the case may 
be, for ultimate use in the turbines. The other com- 
pany has placed its power house at a point where the 
river was so full and deep that a wing-dam was not 
necessary, and the water flows directly through the 
sluice gates into the penstocks. The present article is 
devoted more particularly to a description of the works 
of the Ontario Power Company, and the other two in- 
stallations will be treated at length in later issues. 

Just here, however, with this bird's-eye view before 
us, we will briefly recapitulate the work that has been 
done at the present time in power development at 
Niagara. On the New York shore, about a mile above 
the American Falls, are the two power houses of the 
Niagara Falls Power Company — one on each side of 
its. intake canal. The original plant is of 50,000 
horse-power, and the second power house is of 55,000 
horse-power. Each power house is located over its 
own wheel pit, and the water is conducted through 
penstocks to turbines in the bottom of the pits, and is 
led away through a tail-race tunnel over a mile in 
length, the discharge of which will be noticed in our 
bird's-eye view, just below the abutment of the steel 
arch bridge on the New York side. Fifteen hundred 
feet, below the Niagara Power Company's intake caral 
is a canal which leads through the city of Niagara to 
a forebay on the edge of the cliff below the steel arch 
bridge. Here the water is led by penstocks down to 
the power house of the Niagara Falls Power and Man- 
ufacturing Company, which has an ultimate capacity 
of about 40,000 horse-power. Beginning at the head 
of the rapids on the Canadian side, we have first the 
intake of the Ontario Power Company, from which the 
water is led in underground pipes to the cliff above 



the generating station, where it is led down to the 
latter in penstocks and the power is developed on the 
edge of the river in a generating station that is a 
thousand feet in length. About 2,000 feet further 
down the rapids on the Canadian shore is the power 
station of the Electrical Development Company, where 
the water is deflected by a wing-dam through a series 
of screens and gates into penstocks which lead to tur- 
bines at the bottom of a huge wheel pit. The tail-race 
water is discharged by means of a tunnel which has 
been cut from the bottom of the wheel pit right through 
below the river to the edge of the falls, discharging at 
the river level below and back of the falls. About half 
a mile further down the rapids we see the power sta- 
tion of the Canadian Niagara Power Company, where 
the water is similarly led through penstocks to the bot- 
tom of a wheel pit, and discharged through a tail-race 
tunnel, whose outlet is just above the surface of the 
river below the falls and about half way between the 
falls and the generating station of the Ontario Power 
Company. 

It will thus be seen that on both sides of the river 
the power plants have been built on two broadly differ- 
ent systems, one consisting in sinking a huge wheel pit 
to a level sufficiently higher than that of the river 
below the falls to allow of an easy delivery for the 
tail-race waters, and placing the turbines at the bot- 
tom of this pit, and the generators at the top of it at 
the level of the power house; the other method con- 
sists in carrying the waters from the upper level of 
the river by means of a canal or pipes and penstocks 
to a power station located on the shore of the lower 
river and at a sufficient height above the latter to give 
the proper clearance for the draft tubes. 

ONTARIO POWER COMPANY DEVELOPMENT. 

In the year 1887 the government of the Dominion 
of Canada made a grant to the Ontario Power Com- 
pany for the development of hydraulic power at Niag- 
ara Falls, these concessions being made contemporane- 
ously with the first concessions granted in the United 
States. Briefly stated, the works consist of a large 
system of intakes located abreast of the commence- 
ment of the upper rapids, and near what are known 
as the Dufferin Islands. These consist of an intake 
proper, an outer forebay, a system of screens, an inner 
forebay, and control gates. The intake, which is 618 
feet long, extends diagonally from the shore out into 
the river, and consists of a series of concrete piers 
.which carry a concrete curtain wall. This wall extends 
vertically downward 7 feet below the surface of the 
river, to within 6 feet of the riverbed, and it projects 
5 feet above the river level. The water passes through 
the intake in the 6 feet of space between the river 
bed and the under side of the curtain wall. As the 
river rushes along the curtain wall, its current is in- 
creased and the masses of ice that come down in the 
winter time, are swept along the face of this wall, 
only a part of the water passing through and beneath 
it into the outer forebay, which contains an area of .8 
acres. This forebay is bounded on the shore side by 
an artificial island; on the river side toward the falls, 
it is bounded by a massive wing-dam, of which we pre- 
sent an illustration. This dam extends out into the 
river at the lower end of the forebay with a broad 
curve and swings around upstream to meet the lower 
end of the intake curtain wall. Except during ex- 
tremely low stages of water, the wing-dam will be con- 
stantly submerged, the water spilling over it into the 
river, as over a weir, and carrying with it such float- 
ing ice and debris as may pass through the outermost 
intake. The section of the wall 100 feet in length 
which is adjacent to the screen house, has its crest 
lower than the rest of the dam, thus forming a spill- 
way of increased capacity at that point. Its effect is 
to create a strong surface current across the front of 
the screens, and sweep out into the river all ice that 
may have passed the ice curtain and escaped the gen- 
eral spill over the wing-dam. 

From the inshore end of. the wing-dam a series of 
massive screens have been built across the entrance to 
the inner forebay, which has an area of two acres. They 
are set on inclined guides in concrete masonry, and 
are removable by means of a crane. The gear for 
handling the' screens, etc., is inclosed in an artistic 
stone building, on the roof of which is a broad prom- 
enade from which a magnificent view of the rapids 
may be obtained. After passing through the inner 
forebay, the water is conducted through three massive 
gates into three gigantic steel conduits, or water pipes. 
The gates are of the Stoney pattern. They are square 
in form, are counterbalanced, and run between roller- 
guides. As will have been judged from the foregoing 
description, the capacity of the head works is very large. 
Indeed, when the entire capacity of the plant is being 
generated, the flow of water will be 12,000 cubic feet 
per second. The depth of water increases gradually 
from 13 feet at the intake to 30 feet at the gate house. 
It should be explained that the designs of all the 
buildings throughout the works have been approved 
by the park commissioner, and they have been drawn 
to harmonize with the landscape gardening effects in 
the park. 



Starting from the main gate house, the water will be 
conducted in three 18-foot steel conduits for a distance 
of about 6,200 feet to the top of the bluffs below the 
Canadian Falls. Of these three, the first has been com- 
pleted. It is built of half-inch steel plates, and to 
secure additional stiffness 7-inch bulb-deck beams are 
riveted to the upper half of the pipe at every four 
feet, and the whole is incased in a thick layer of con- 
crete. To insure that the conduits shall not interfere 
with the appearance of the park, they are being laid 
in trenches and will be entirely covered from view. 

The first of these conduits is completed. From the 
under side of it six 9-foot penstocks are carried down 
in pairs through vertical shafts and out through hori- 
zontal tunnels in the solid rock of the cliff to the gen- 
erating station. Each penstock supplies water for a 
10,000-horse-power unit. The vertical depth from the 
center of the conduit to the center of the turbine is 
133 feet. Two small penstocks of 30 inches diameter 
lead from the main conduit through an inclined tunnel 
to the power house, and supply water for the two ex- 
citer turbines. 

It will be seen from the above description that this 
installation is entirely different from that of the 
Niagara Power Company on the New York side, in that 
it does not employ a wheel pit. The generating station 
is located on a bench at about the normal level of the 
river, which has been cleared of rock at a point about 
700 feet down stream from the Canadian Falls. This 
building is 76 feet wide, 65 feet high, and when it is 
completed will be 1,000 feet in length. The main gen- 
erators and their turbines are placed on the floor of 
the station 20 feet above mean water level. Each 
turbine unit consists of a pair of Francis turbines, 
mounted, side by side, on the same horizontal shaft 
that carries the generator, and operating at 187.5 revo- 
lutions per minute, at a rated horse-power of 11,400. 
After passing through the wheels, the water flows 
through concrete draft tubes, which terminate in tail- 
races built in the foundations of the station. These, 
in turn, discharge over a weir wall into the river. The 
crest of this weir wall is at elevation 349. Under full 
load conditions the water rises on it to elevation 353, 
giving a gross head between forebay where the water 
level is at elevation 553 and tail-water level of 200 
feet. Of this head 175 feet is effective on the tur- 
bines. The first installation, which is now nearing 
completion, consists of six of the twenty main gener- 
ators provided for by the general plan. Each gen- 
erator is rated at 7,500 kilowatts, and delivers three- 
phase current of twenty-five cycles at 12,000 volts. 
The generators are of the rotating field type, the ex- 
ternal diameter of the armature being about 21 feet. 
On a raised gallery which extends down the power 
house on the side opposite the river, are located the 
exciter turbines, the direct-connected exciting dynamos, 
and the turbine governors. 

An entirely new feature in this power house is that 
the actual operation of the generating station is con- 
ducted from a separate distributing and control sta- 
tion, located at a distance from the generating station. 
This building is 550 feet inshore from the generating 
station, and stands on the bluff at an elevation of 250 
feet above it. The control circuits pass from the 
generating station in insulated cables, carried through 
inclined tunnels in the cliff, which extend to a point on 
the hillside a little above the main conduits. Thence 
they are carried up the bluff, under ground to the dis- 
tributing station. Here, in a separate switch room, 
the 12,000-volt automatic oil switches are mounted in 
brick cells. They are of the vertical plunger type 
and are magnetically actuated. 

The transformers are arranged centrally throughout 
the length of the distributing station building, except 
at the center of the building, where space is given to 
the control room. Each transformer is rated at 2,500 
kilowatts, or 3,350 horse-power, and they weigh 40 tons 
apiece. They are designed for a potential of 60,000 
volts. 

It is anticipated that as construction proceeds the 
foregoing plans will be modified to provide for 200,000 
horse-power ultimate capacity, with 22 units of 10,000 
horse-power each in the installation. 

We are indebted for our information to P. N. Nunn 
and L. L. Nunn, the engineers of the company, who 
are responsible for the design and execution of this 
great work. 



E. H. R. Green, of Dallas, Texas, one of the leading 
citizens of the State and president of one of the rail- 
roads of that section, and who enjoys the additional 
distinction of being the son of the famous Hetty Green, 
of New York, has gone in for automobiling as a pastime, 
with the result that he has designed an electric sys- 
tem for the timing of automobiles on the racetrack. 
It is said to be extremely simple in its construction 
and application,- and can be laid down upon any course 
without any elaborate preparation. As the vehicle 
passes certain points along the course, a record is 
made of the time at the judges' stand at the starting 
point. The system involves the use of the wireless 
method. 
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AWARD OF THE GLIDDEN TROPHY FOR TOURING 
CARS. 

Of the thirty-two machines that started from New 
York in the Glidden touring contest to the White 
Mountains and back on July 11, twenty-eight returned 
to the starting point on July 22. But two of the four 
machines that were missing at the finish dropped out 
because of breakdowns. One of these breakdowns re- 
sulted from an accident occurring the first day of the 
tour. The driver of a White steamer, Mrs. J. H. Cuneo, 
was obliged to run her machine off a 6-foot-high bridge 
in order to avoid a collision with another car, the re- 
sult being that although the steamer (which fell on 
its side) was damaged somewhat, its plucky driver 
was able to run it and make a fairly good score until 
the last day of the tour, when the machine gave out 
completely with a broken water pump and driving 
shaft. The only other car which failed to finish on 
account of mechanical troubles was Mr. S. E. Hutchin- 
son's 50-horse r power Panhard, which broke its crank 
shaft. One of the most remarkable accidents during 



hose. None of these repairs, with the exception of the 
broken connecting rods, necessitated very lengthy de- 
lays, and in almost every instance the car was soon 
going again. 

The steepest hills were experienced at the Crawford 
Notch, N. H., and in the run from Springfield to Lenox, 
Mass., in the course of which the famous Morey Hill, 
which has an elevation of 146 feet and grades of nearly 
twenty-five per cent,- was ascended. Despite the steep- 
ness of this hill and the poor character of the road, 
all the cars ascended it with practically no difficulty. 
Most of the larger cars were . obliged to climb it on 
their low gear, while the lighter touring cars, fitted 
with two-speed planetary transmissions, were able to 
rush the hill the first part of the way and go con- 
siderably further than the others before dropping to 
their low gear. Had the test been carried out along 
scientific lines, this hill would have been a fine one on 
which to demonstrate the horse-power actually develop- 
ed by the various machines. The fact that all climbed 
it with little or no difficulty, however, shows that the 



a tread of 56 inches, and 32x3%-inch solid tires. Its 
maximum speed is 18 miles an hour, and its carrying 
capacity is 2,500 pounds. Besides the driver and his 
assistant, this wagon hauled daily from 1,200 to 1,500 
pounds. The total distance it covered in the course 
of the tour (which distance included several side' trips 
in the vicinity of Mt. Washington) was 1,00 1% miles, 
which was covered in 63 hours and 25 minutes, at an 
average speed of 14% miles per hour; 107V4 gallons of 
gasoline and i 1 /* gallons of cylinder oil were used, and 
the only replacements were two chain links and one 
exhaust valve. With gasoline at 20 cents a gallon and 
oil at 50 cents this figures out the total expense at 
$27.58, or an average cost of 2% cents per mile. This 
is certainly a very favorable showing for a light-weight 
gasoline truck. 

The Packard truck was fitted with a 15-horse-power 
twin-cylinder vertical engine having 4 1-16 x 5-inch cyl- 
inders. A three-speed sliding gear transmission and 
a double chain drive from countershaft to rear 
wheels are employed. During the course of the run 




The Trophy Winner.— A Pierce " Arrow " Touring Car. 

Tliis car has a 104-inch wheel base. It is provided with a bevel-gear drive and 28-32-horse- 
power, four-cylinder motor. 

the tour happened at 
North Conway, N. H. 
Mr. C. J. Edwards 
was driving his large 
four-cylinder C a d i 1- 
lac machine at a rapid 
rate of .speed when, 
after rounding a 
curve, he came sud- 
denly upon a covered 
bridge. The car slewed 
so that the hub of the 
front wheel struck an 
inclined beam at the 
entrance to the bridge, 
and, as it traveled up 
the beam, raised the 
car and turned it up- 
side down. Although 
found under the ma- 
chine, none of the oc- 
cupants was seriously 
injured. The steering 
gear was damaged 
somewhat, but this 
was repaired and the 
day's journey com- 
pleted. 

As the tour was 
originated by Mr. 
Glidden for the pur- 
pose of bringing out the reliability and comfort of the 
modern touring car it was unfortunate that many of 
the entrants could not refrain from bursts of speed 
in an endeavor to reach the end of their daily desti- 
nation first. The accident just cited was the result 
of speeding over a highway which was unfamiliar to 
the motorist, and that it did not have serious conse- 
quences can be laid only to luck. 

Had the motorists all run with the precaution that 
was shown by M'r. Percy E. Pierce in driving his 28-32- 
horse-power touring car, there would not have been as 
many breakdowns on the road as there were and the 
competition for the trophy would doubtless have been 
much keener. As it was, however, the breakdowns 
were few in number and of slight consequence, and 
even- the tire troubles were found to be much reduced 
over what have been usually experienced on runs of 
this character. Some of the troubles experienced by 
the various cars consisted of broken connecting rods, 
fouled spark plugs, broken-down spark coils, a broken 
rear spring (on the Packard truck), a chain jumping 
off the sprocket, and the giving 0" ,,i of a high-pressure 



Knox 1 6-Horse-Power Truck Climbing a Grade of 23 Per Cent on Morey Hill. 

This truck has a carrying capacity of 1J4 tons. It is propelled by an air-cooled motor, and has a two-speed 

planetary transmission. 

this machine covered 
865 miles on a total 
consumption of about 
79 gallons of gasoline, 
which is equivalent to 
10.95 miles per gal- 
lon; 5.5 quarts of 
cylinder oil were used, 
which equals 145 
.miles per quart. The 
load the first day was 
only about 2,000 
pounds, but afterward 
the truck carried 
around 3,200. No 
great trouble was ex- 
perienced in driving 
this heavy vehicle 
through the country, 
although it skidded 
some on mountain 
roads after a heavy 
rain. In climbing Mt. 
Washington chains 
were used on the rear 
wheels. These broke 
two- separate times 
and the ends flew up 
and caught in the 
driving chain, thus 
breaking it. With- 
in three miles of the summit the truck ran into a 
heavy sleet storm which put out the oil lamps and 
left the motorists only one acetylene headlight to see 
by. Despite climbing the mountain under such bad 
conditions the truck reached the summit in VA hours. 
The start was made at 6 P. M. and the halfway house 
was reached about 7. After leaving that point it was 
overtaken by rain, which made traction very uncer- 
tain. A bad stretch of sandy road was then encoun- 
tered and here the chains were put on. These served 
their purpose well until they broke with the result 
mentioned. 

The Glidden trophy (which consists of a large globe 
supported on a suitable pedestal and surmounted by 
an automobile) was awarded to the Pierce touring car 
shown herewith. This car is a typical American tour- 
ing car, having a bevel gear drive and a 4% x 4% four- 
cylinder motor. Including a 1,580-pound load, it 
weighed 4,280 pounds. It climbed Mt. Washington 
twice and completed the tour besides, without at any 
time experiencing any mechanical or tire trouble what- 
ever. 




The 15-Horse-Power Packard Truck, Which Climbed Mount Washington in About 2 Hours Running Time 

This is a lj^-ton truck. Weight, 2,800 pounds. Motive power, two-cylinder vertical engine and three-speed slidiug-gear transmission. 
THE WINNING TOURING CAR AND THE MOTOR TRUCKS IN THE GLIDDEN TROPHY TOUR. 



American machine of to-day has ample power for 
touring the most mountainous districts. 

A very interesting feature of the Glidden tour, and 
one which should serve as a thorough demonstration 
of both the air-cooled and water-cooled type of com- 
mercial vehicle, was the performance of two trucks 
entered by the Knox Automobile Company and the 
Packard Motor Car Company. These vehicles were 
started every morning. at an early hour, and they gen- 
erally reached their destination late in the afternoon. 
They carried a considerable amount of baggage belong- 
ing to the tourists, and so reliable were they that after 
the first two days the contestants preferred to use them 
to the express companies. A picture of the Knox truck 
ascending Morey Hill is shown herewith, as well as a 
photograph of the Packard truck on top of Mt. Wash- 
ington — a climb which is as noteworthy to-day for a 
commercial vehicle as was the ascent of Pike's Peak by 
a steam runabout some years ago. 

The Knox truck is fitted with a standard double 
opposed cylinder 5x7 Knox horizontal air-cooled motor 
of 16 horse-power. It has a wheel base of 95 inches. 
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Business and Personal Wants, 



HEAD THIS COLUMN CAREFULLY— You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us. at once and we will 
send you the name and address of the party desir- 
ing- the information, lu every case it is neces- 
sary to give the number of the inquiry. 
JIUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 7133.— For the address of the im- 
porters of wire called "meteor" wire, used lor the 
ignition points on igniters for explosive engines. 

" C S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 7134.— Wanted, a machine for mak- 
ing and pressing yeast. 

2d-hand machinery. Walsh's Sons & Co., Newark, N.J. 

Inquiry Xo. 7135.— For makers and dealers in 
novelties and newly patented articles. 

Perforated Metals, Harrington & King Perforating 
Co., Chicago. 

Inquiry No. 7136.— Wanted, a 75-foot steel flag 
pole or staff. 

Adding, multiplying and dividing machine, all in one. 
Felt & Tarrant Mfg. Co., Chicago. 

Inquiry No. 7137.— for the manufacturers of the 
Tripoli Stone Filter. 

Sawmill machinery and outfits manufactured by the 
LaneMfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 71 '$8.— Wanted, machinery, ere, for 
converting waste wood into tar, turpentine and char- 
coal. 

Marketers of meritorious inventions and specialties 
throughout the world. Tatem Mfg. Co., Buffalo, N. Y. 

Inquiry No. 7139.— For the address of the Lawry 
Press Co., manufacturers of hay balers. 

I sell patents. To bny them on anything, or having 
one to sell, write Chas. A. Scott, 719 Mutual Life Build- 
ing, Buffalo, N. Y. 

Inquiry No. 714©.— For parties to manufacture 
toy balloons capable of lifting two pounds. 

The celebrated " Hornsby-Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 
Foot of East 138th Street, New York. 

Inquiry No. 7141.— For makers of machines for 
felling trees, with the use of hot wires. 

Gut strings for Lawn Tennis, Musical Instruments, 
and other purposes made by P. F. Turner, 46th Street 
a. ul Packers Avenue, Chicago, 111. 

Inquiry No. 714^4. —For the makers of stepdown 
transformers of 25 cycles, from 15.000 volts to 110 or 
126 volts, with an output capacity of 100 amp. oil-cooled 
pole type. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, wood 
fiber machinery and toois. Quadriga Manufacturing 
Company, 18 South Canal Street, Chicago. 

Inquiry No. 7143.— For makers of engines for 
changing farm wagons and top buggies into traction 
vehicles. 

Absolute privacy for inventors and experimenting. 
A well-equipped private laboratory can be rented on 
moderate terms from the Electrical Testing Labor- 
atories, 548 East 80th St., New York. Write to-day. 

Inquiry \o, 714 4.— For firms in the United States 
manufacturing apparatus for the dry distillation of 
wood, for producing alcohol, charcoal and other pro- 
ducts. 

Manufacturers of all kinds sheet metal goods. Vend- 
ing, gum and chocolate, matches, cigars and cigarettes, 
amusement machines, made of pressed steel. Send 
-samples. N. Y. Dieand Model Works, 508 Pearl St., N.Y. 

Inquiry No. 714 5.— Wanted, manufacturers of 
gold brilliant sign letters stamped from copperplate, 
concave, finished inside with gold leaf, used on inside of 
glass or show windows. 

■Wanted.— To buy ideas or patents for new articles 
*o manufacture as a side line. Will consider all propo- 
sitions, but prefer articles commonly used by the 
populace. Briefly give full particulars. F. Raniville 
Co., Grand Rapids, Mich. 

Inquiry No. 7146.— Wanted, a meter for measur- 
ing gasoline gas. 

We Want Machine Shop Work.— Also nickel and 
oxidized bronze plating. Have big shop and best facil- 
ities for pattern work, die-making and all kinds ma- 
chine work. Large contracts wanted. Michigan Auto- 
mobile Co., Ltd., Kalamazoo, Mich. 

Inquiry No. 7147.— For manufacturers of aweight 
motor or blower to be used in connection with gasoline 

lighting system. 

Quantity Clerk Wanted. — In the office of a 
large ornamental iron and bronze manufacturing com- 
pany. A man understanding plans. Opportunity to 
develop from drafting office to quantity and estimat- 
ing clerk. Address Clerk, P. O. Box 773, New York. 

Inquiry No. 7148.— For makers of small, wooden 
boxes. 

Young man, practical engineer, large acquaintance, 
desires to represent manufacturer on Pacific coast on 
commission basis ; can furnish best of references as to 
industry, character and ability. Address W. Brown 
Smith, 620-622 Laughlin Building, Los Angeles, Cal. 

Inquiry No. 7149.— For information in regard to 
the manufacture of paper bottles. 

PATENTS ON DREDGES AND DEEMING MACHINERY 

for Sale.— By reason of the death of Ralph R. Os- 
good, valuable patents, having a long term to run, are 
offered for sale. For terms communicate with 

The Albany Trust Company, Executor, 

Albany, N. Y. 
Inquiry No. 7150.— For makers of small, wooden 
articles turned out of wood. 

A PAPER PROPOSAL. •■ 

Is the title of a clever little love story published by 
the LACKAWANNA RAILROAD solely on its merit 
as a bright piece of fiction. It is contained in a beauti- 
fully illustrated book of one hundred and twenty-eight 
pages which describes some of the attractive vacation 
places along the lines of that road. 

The book may be had by sending ten cents in stamps 
to T. W. LE E, General Passenger Agent, New York 
City. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Issued 
for the Week Ending 
August i, 1905 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 



Acid, thiazol sulfonic, A. Thauss 795,869 

Adding machine inking mechanism, C. 

Wales 795,024 

Aluminium, making, A. G. Betts 795,886 

Animal dipping machine, J. Manifold ...... 796,232 



Aqueous separation, means for effecting, J. 

D. Darling 795,823 

Asbestos composition, Todd & Mayr 796,164 

Auger, adjustable, A. C. Bohlin 796,182 

Bailing press, C. M. Davidson 796,116 

Barrel hoop, J. W. Brainard 796,290 

Basket, E. Behne 795,884 

Bat, base ball, A. Burrows 795,815 

Bat, base ball, H. Brown 796,184 

Batteries, automatic switch for storage, T. 

Duncan 796,063, 796,064 

Beam end protector, P. Rieseck 796,248 

Bearing, antifriction, T. Pox 796,200 

Bearing: mold, W. G. Hanna 795,830 

Bed, metallic, F. B. Upton 795,947 

Belt shifter, D. Abrey 795,804 

Billiard cue, J. B. Ponk 796,351 

Binder frame, loose leaf, F. Grimme 796,322 

Binding machine for way bills, etc., C. F. 

McBee 796,346 

Blast loading device, Cornelius & Cope 796,192 

Blasting compound, F. G. Dokkenwadel 795,825 

Bleaching apparatus, continuous, M. Mun- 

tadas y Eovira 796,345 

Block mold, P. B. Miles 796,139 

Block molding machine, E. W. Smith 796,021 

Blower or fan, J. M. Seymour, Jr 795,938 

Boat rapid launching apparatus, life, G. C. 

Schmidt 795,937 

Boiler, E. B. Parkhurst 796,009 

Boiler, C. G. Rowley 796,018 

Boiler furnace, steam, Cleary & Kavanagh. 795,894 

Boiler header, steam, I. Harter, Jr 796,329 

Boilers, duplex safety water column for 

steam, P. A. Rohan 796,249 

Boilers, gas burner and regulating valve 

for, J. W. Wilson 796,274 

Bolt lock, chain door, R. T. Atkin 795,882 

Bone black kiln, B. Eba 796,303,796,304 

Bookcase, sectional, P. B. Pierce 795,931 

Boot and shoe follower or form, B. J. Noyes 795,854 
Boot and shoe holding appliance, G. A. 

Watson 795,871 

Boring machine, J. Purcell 796,013 

Bottle and stopper therefor, B. Bethel 795,885 

Bottle cap, I\ Recht 796,354 to 796,356 

Bottle case, F. W. Molitor 795,998 

Bottle filler, 0. B. Hall 795,911 

Bottle, fraud detecting, S. E. Bell 796,285 

Bottle, non-refi liable, G. Klumpp 795,986 

Bottles, combined brush and stopper for, 

W. H. Davidson 795,962 

Bottles, jars, or other vessels, means for 

stopping or closing the mouths of, J. 

Jorgensen 796,221 

Bottles or the like with liquids and apply- 
ing stoppers or seals thereto, means for 

charging, R. G. Nash 795,848 

Bottling device, beer or liquid, A. J. Signor 796,093 
Box shuck making machine, J. P. Wright.. 795,949 
Box shucks or slides, machine for making 

and sanding, Palmer & Denmead 795,927 

Brace, B. W. Frampton 796,201 

Bracelet, L. E. Sadler 796,152 

Braiding machine, T. K. Ober 795,925 

Brick machine, Congdon & Wuest 796,191 

Bridge, A. O. Cunningham 795,899 

Bucket, bottom dumping, G. L. Stuebner... 796,264 

Bucket, clam shell, J. McMyler 796,003 

Buckle, J. A. Allen 795,879 

Buckle, trace, W. J. Godfrey 796,320 

Buggy top support, Modlin & Buhl 796,344 

Building block manufacturing machine, J. 

W. Shone 795,939 

Bung, L. Mueller 796,141 

Bunsen burner, O. Wiederhold 796,097 

Burial casket, J. P. Hill 796,332 

Burner, J. N. Leach 796,079 

Bushing, twyer, F. Klepetko 795,842 

Butter mold, C. Corlett 795,896 

Cabinet, compartment, C. V. Smith 795,865 

Cabinet, file, H. S. Hopkins 795,979 

Cables, apparatus for making armored, M. 

M. Waterman 796,378 

Call apparatus, selective, J. A. Hulit 795,836 

Camera, photographic, F. Blanpain 795,953 

Can cover fastener, D. W. Roberts 796,015 

Can making machine, J. Eldridge, reissue.. 12,375 

Can opener, G. C. Parish 796,145 

Caoutchouc from plants belonging to the 

nettle family, obtaining, G. H. Roeder. 795,860 
Car, convertible stock or stable, I. J. 

Naughton 795,849, 795,850 

Car, dumping, M. Boyle 796,288 

Car heater, E. E. Gold 795,908 

Car stake pocket, railway, Norfieet & Squire 795,853 

Car ventilator, II. Kennell 796,224 

Car wheel, P. J. Garrison 796,316 

Car wheel, self oiling mine, Weisbrod & 

Rhodes 796,096 

Carbonating . and dispensing apparatus, 

liquid, J. F. & D. Youngblood 796,277 

Carding machines, card clothing for fancy 

rollers of, E. Thielmann 795,946 

Carpenter's tool, J. Le Roy 796,134 

Carriages, sled runner for baby, W. L. Post 795,932 

Cartridge, C. A. Bailey 796,391 

Cash register, L. S. Scott 795,963 

Cash register, W. H. Muzzy 796,240 

Chafe iron, W. H. Loper 795,994 

Cheese cutter, computing, L. Swank 796,161 

Chuck lathe, G. F. Bean 796,177 

Churn, aerating, J. M. O'Neall 796,083 

Chute, etc., coal, Hunt & King 796,074 

Cigar holder, J. L. McKay 796,002 

Clock, alarm, ,T E. Blithe 796,397 

Clutch, Graham & Mitchell 796,205 

Clutch, brake, or the like, friction, H. S. 

Hele-Shaw 795,974 

Clutch controlling mechanism, Armitage & 

Thistlcthwaltc 795,808 

Cock, try, J. W. Bailey 796,392 

Collar, metallic horse, J. B. Howell 795,913 

Coloring matter and producing the same, 

anthracene, O. Bally 796,393 

Colter, plow, K. P. Klingberg 796,225 

Column, J. Lally 796,227 

Comb, F. W. Grell 795,829 

Combustible mixtures, apparatus for pro- 
ducing, J. Clay 795,893 

Conductor suspension device, G. F. Hager- 

man 795,910 

Conduit, underground, H. T. Craven 795,821 

Converter for bessemerizing matte, R. Bag- 

galey 796,175 

Converter lining, C. M. Allen 796,170 

Converters, lining, C. M. Allen 706,169 

Conveyer, pneumatic, A. W. Banister ..... 795,809 

Coop, folding, H. R. Franke 796,071 

Copper converter, Baggaley & Allen 796,174 

Copying writings, moistening cloth for, G. 

Stern 795,943 

Corset, E. II. Gamier 796,072 

Couch, F. T. O'Brien 795,926 

Couch, combination, A. Brandt 795,811 

Cream separator, centrifugal, S. C. Anker- 

Holth 795,807 

Credit register, Ellett & Vick 796,199 

Crushing rolls, R. Pick 796,224 

Cuff fastener, C. W. Barnes 796,284 

Cultivator, G. W. & C. E. Goss 795,968 

Cultivator, O. H. Cloyd 796,401 

Curbing, structural street, H. B. Oursler. . . 796,006 
Current induction motor, alternating, L. 

Schuler 795,861 

Curtain and portiere elevator, lace, G. 

Rosenthal 796,359 

Curtain fixture, J. A. Lyons 796,136, 796,137 

Decoy, J. W. Reynolds 796,147 

Dental matrix, T. Green 796,120 

Dispensing device, C. P. Gliem 795,967 

Ditching machine, H. W. Sargent 796,257 

Door, F. W. Newman 796,142 

Door check, T. C. Martin 795,995 

Door fastening device, F. G. Willard 796,026 

Door hanger, sliding, P. J. Levander 795,993 

Door releasing apparatus, C. A. Criqui 795,897 

Drainage and vent fitting, soil pipe, F. 

Walker 796.377 

Dress suit case cover, S. Botteese 796,286 

Drill hole enlarging device, T. M. Topp.... 796,165 

Drilling machine, W. Wattie 796,095 

Dyeing apparatus, J. A. Willard 796,381 

Dyeing machine, J. A. Willard 796,383 

Dyeing machine, duplex. J. A. Willard 796,382 

Educational device, J. B. Olivera 795,855 

Electric cable, C. E. Wilson 796,100 

Electric circuit controller, F. Cedergren . . . 795,958 
Electric circuits, system for the selection 

of. A. G. Cox 795,820 

Electric meter, T. Duncan, 

796,033 to 796,048, 796,060, 796,066 to 796,069 
Electric motor, asynchronous p. Jigouzo... 795,838 

Electric switch, J. H. Rusoy 796,360 

Electrical circuit selecting system, A. D. 

Neal 795,881 



Wood-working 
Machinery 

For ripping, cross-cut- 
ting, mitering, grooving, 
boring, scroll-sawinp edge 
moulding, mortising ; for 
working wood in any man- 
ner. Send for catalogue A. 

The Seneca Falls M'f'g Co.. 

695 Water St., Seneca Falls, N. Y. 
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l MAOHfNE.SHOP OUTFITS. 

TOols^supp lies 

.'SEBASTIAN ■LJiTHECfl&Sfe'i. 



Pftftt Qtirl I nuior and T «^ret Lathes, Plan- 
rUUl CUllI r OWCI ers, Shapers, and Drill Presses. 
SHEPABD LATHE CO., ^33 W. 2d St. Cincinnati, O. 



^Lowest Round Trip Kates to Pacific Coast 
Points via The Nickel Plate Road. 

$69,50 Buffalo to Portland, Seattle or Tacoma and re- 
turn, daily until September 29. Tickets may be routed 
through California at slightly higher'rate. 

$76.50 Buffalo to San Francisco or Los Angeles and. 
return. Daily August 6th to 14th inclusive. 

For particulars, write A. W. ECCLESTONE, D. P. A. 
385 Broadway, New Sork City. 



THE OBER LATHES 

For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Auger, 
File, Knife and Chisel Handles, 
Whiffletrees, Yokes, Spokes, Porch 
Spindles, Stair Baiusters Table 
and Chair Legs and other irregular 
work. 

B3^~ Send for Circular A. 
The Ober Mfg. Co., 10 Bell St.. Chagrin Falls, 0., U.S.A. 








Manufactory Established 1761. 

Lead-Colored Slate Pencils, Rubber Bands, 

Erasers, Inks, Penholders, Rulers, Water 

Coloi's, Improved Calculating Rules. 

Send for descriptive Circular S. 

44-ftO Es*st 23d Street, New York, N. Y. 

Grand Prize, Highest Award, St. Louis, 1904. 




THE CURTIS DOUBLE 
CYLINDER MOTOR 

5 h.-p. 60 lbs. Roller Bearings. 
Capt. Baldwin's famous air- 
ship, the California Arrow, 
is propelled by this motor. 
Also our motorcycle, which 
holds the world's record of 
10 miles in 8 min. 54 2-5 sec. 
Catalog Free. 
H.H.CURTIS MFG. CO. 
Hammondsport, N. Y. 



THEY NEVER. GET HOT 

That is the beauty of the Prouty Wire Valve 

Wheels. Corts of wheels up to and including \% in. 
size are of brass and larger sizes of malleable iron. 

PRICES 
Size Valve, inches. . % % K % 
Out. dia. of wheel, in. -2 2 '2% 

Price, each $0.12 .12 .12 

Size Valve, inches. .2 2^ 3 , 

Our. dia. of wheel, in. 4 t% $% 5 % 6 & 

Price, each $0.30 .35 .40 .45 .55 .t>o 

Send for Catalogue. 

Sawyer Tool Mfg. Co., Fitchburg, Mass 
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Sa y l „" Motors 

Headless Self -Contained 

1 1 is as easily controlled a s a steam 

engine. Variable sparker. The 

only perfect moderate priced 

launch engine on the market. 

Let us convince you. Write 

to-day. 

Orunt-FerrisCo., Troy, N.Y n 



FRICTION BISK DRILL 

FOR LIGHT WORK. 
Has These Great Advantages: 

The speed can be instantly changed from to 1600 without 
stopping or shifting belts. Power applied can be graduated 
to drive, with equal safety, the smallest, or largest drills 
within its range — a wonderful economy in time and great 
saving In drill breakage. Z3T Send for Drill Catalogue. 

W. F. <fc JNO. BARNES CO., 

Established 1872. 
1999 Ruby Street, - - Roekford, III. 
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WillPayf or Itself 

IN TWO DAYS. 

Spins Sugar into Cot- 
ton Floss Candy. 

N. Y. FLOSS CANDY 

MACHINE CO., 

19 Park Place, N. Y. 



The Eureka Clip 

The most useful article ever invented 
for the purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, bymail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121. Bloomfleld, N. J. 





ARTESIAN 



Wells, Oil and Gas Wells drilled 
by contract toany depth from50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus- 
trated cataloaue. Address 
PIER.OT3 WELL ENGINEERING AND SUPPLY CO. 
136 Liberty Street, New York, U. S. j* 



Lightning Adjustable 
Universal Wrenches 

Most complete and satisfactory 
wrench made. Instantly 
adjustable to any size nut 
by slides and lever. Always 
holds fast. Just the thing 
for automobiles, wagons. 
Carriages and mechanics 
generally. Circular Free. 

Hackett Mfg. Co., 417 Franklin Avenue, St. Louis, Mo. 




Electrolytic pots containing fused baths, 

stopper for, C. M. Hall 796,325 

Electrostatic separation, G. W. Pickard 796,012 

Electrostatic separation apparatus, G. W. 

Pickard 796,011 

Electrotherapeutic apparatus, H. E. Currey. 796,114 

Elevator brake, M. Fullenlove 795,965 

Elevator engine, C. W. Hoffman 796,210 

Elevator safety device, F. W. A. Wiese- 

brock 795,875 

End gate fastener, W. K. Clarke 795,959 

Engine coupling, traction, W. H. George.. 705,966 
Engines, drill bit rotating mechanism for 

rock drilling, J. G. Leyner 796,051 

Engines, electrical ignition apparatus for 

internal combustion, A. J. Postans 796,349 

Exercise apparatus, physical, R. B. Smolik. 796,159 

Exhibiting device, J. O. Hinckley 796,123 

Expansion bolt, N. H. Steward 796,262 

Explosives, making, J. C. Smith 795,940 

Extension table, E. H. Humphrey 796,334 

Eyeglass holder, G. A. Bader 796,281 

Eyeglasses, C. F. Ingold 796,215 

Faucet, mixing, Ross & Tollinger 796,252 

Feed bag, C. J. Langmess.T 796,229 

Feed water heater and purifier, T. Ferguson 795,827 
Feed water heater and purifier, H. E. Moffat 796.237 

Feed water purifier, H. E. Moffat 796,230 

Fence, electrically energized, A. D. McNair. 796,241 

Fence post, J. W. Gannaway 796,313 

Fence post, J. L. Beringer 796,397 

Fence post device, I. M. Warner, reissue.. 12,376 
Fence posts, adjustable wire fastener for 

cement, J. C. Bowe 795,810 

Fence stay, wire, 1'. M. Conner 795,818 

Fencing, machine for making staple, S. S. 

Withington 796,275 

Filter, water, J. G. Sutton 796,266 

Filtering cell, G. A. Duncan 796,198 

Finger nail cutter, cleaner, and file, J. D. 

Wright 796,389 

Fire screen, W. S. Hutchinson 795,914 

Firearm, breech loading, Fay & Mossberg.. 796,307 

Firearm safety stop, M. Bye 795,816 

Fish culture tank, J. B. Duryea 796,118 

Fish holder or bag net, E. W. Clark 796,294 

Fishing rod or pole tip, Miller & Kunzinger. 796,342 

Flier, Martin & Hovey 796,138 

Floor mat, flat metal flexible, E. Packer.. 796,008 

Flour holder, J. Rienstra 796,148 

Fluid motor, elastic, P. B. Belches 790.395 

Fruit and vegetable can, C. A. Julian 795.984 

Fruit drier, domestic, H. A. Le Mar 795,992 

Fruit packing machine, S. H. Shelley 796,156 

Fruit shears. T. A. Ryles 796,150 

Furnace, S. J. Riley 796,149 

Furnace draft apparatus, boiler, G. Hughes. 795,834 
Furniture connecting device, knockdown, 

Howell & Brown 796,333 

Furniture, knockdown, J. E'. Cartland 795,957 

Fuse igniter, H. E. Brant 795,954 

Fuses, device for securing metallic protect- 
ing caps to, K. Wieser 796,271 

Game apparatus, C. A. Darius 795,822 

Garment clasp, F. Wright 796,168 

Gas burner, S. Kaufman 795,917 

Gas, burning acetylene, Dolan & Tracy, 

795,826, 796,302 
Gas from peat, apparatus for the manu- 
facture of combustible, C. Whitfield... 795,874 

Gas generator, E. H. Amet 796,279 

Gas generator, hydrocarbon, W. I. Twombly 796,166 
Gas generators, locking device for carbid 
holders and valves of acetylene, H. L. 

Pyle 796,086 

Gasi lighter, electric, J. Mlada 796,343 

Gas producer, W. B. Hughes 795,835 

Gas producer, H. Gerdes . 795,907 

Gas producer, E. Korting 795,918 

Gate, S. A. Whitsett 796,379 

Gearing, W. A. Hell, et al 795,975 

Gearing for conveyances, W. M. Power.... 795,933 
Glass mount for making shades, screens, 

etc., skeleton cast metal, R. F. Crooke. 796,193 

Glazier's tool, J. Printz 796,246 

Grafting machine, D. B. Speer 796,160 

Grain binder motor attachment, Price & 

Stewart 796,085 

Grain separator, S. Dunkelberger 796,117 

Grain separator, L. T. Mann 796.233 

Grave shield, A. C. Miller 796,235 

Grinding machine, knife, H. Robinson 796,016 

Guns, barrel locking device for breakdown, 

A. H. Fox 796,119 

Guns, single trigger mechanism for breech 

loading double barrel, C. F. Lefever. . . 795,991 
Guns, swinging fore sight carrier for, J. 

Kurig 796,226 

Halter, J. Wilhelm 796,025 

Hame fastener, W. G. Youngs 796,028 

Hame latch, J. M. Williams 796,273 

Hammock swing, W. H. Frampton 795,904 

Harrow cart, riding, F. M. Leusch 796,135 

Harrow riding attachment, S. B. Hazard.. 796,330 
Harvester, hand cotton, Price & Quentell. . 796,245 
Harvester, pneumatic cotton, W. F. Har- 
bour 796,207 

Harvesting machine, self propelling com-. 

bination, J. J. Troeger 796,268 

Hat holder, J. E. Baker 796,104 

Hat ventilator, J. C Wilson 796,384, 796,385 

Hay rack, E. A. Wheatley 795,873 

Heating apparatus, steam, J. H. Knudsen.. 796,077 
Heating water and circulating the heated 

water by means of steam, apparatus 

for, A. H. Barker 796,283 

Heating water and other liquids, elec- 
trically, E. A. Byrnes 795,956 

Heel concaving machine, wood, F. A. Day. 796,194 

Hinge, G. W. Marsh 795,844 

Hinge, J. R. Corbett 796,1 13 

Hinge, separable spring, G. H. Schick.... 796,153 
Hollow bodies by means of matrix and die, 

manufacture of seamless metallic, F. 

A. Voelke 795,870 

Hook and eye, E. J. Smith 796,158 

Hook bending machine, H. Jones 795.916 

Horseshoe, W„ M. Dight 795,824 

Hose coupling, J. Hogan 795,977 

Hose coupling, I. W. Exley 796,300 

Hose supporter, abdominal, I. B. Kleinert. 795,841 
Hot water apparatus, W. Voelpel, et fel... 795,948 

Hydrant, non-freezing, C. Ellis 795,964 

Hydrocarbon burner, J. O. Alwood 795,951 

Indicating instrument, T. Duncan 790,061 

Inhaler, J. R. Spanogle 795,866 

Inkstand, W. Williams 796,098 

Internal combustion heat engine, J. L. 

Bogert 796,106 

Iron sand, iron oxide, and other suitable 

substances, apparatus for the reduction 

of, D. R. S. Galhraith 796,312 

Journal bearing, J. S. Kemp 796,076 

Journal box, J. C. Fritts 795,828 

Ladder, H. E. . S keels 796,157 

Ladder, A. Hartzler 796,208 

Lambrequin or like hangings, pole for, M. 

M. Harding 795,972 

Lamp, electric hand, H. F. Stakelbeck 795,867 

Lamp, inverted incandescent gas, F. M. 

Brooks 795,890 

Lamp or gas burner, inverted incandescent, 

A. Rector 796,014 

Lamp protector, W. H. Greenwood 796,404 

Lathe, F. O. Waite 796,023 

Lathe, R. L. Ambrose 796,171 

Leather working machine, H. W. Le Favor. 795,990 

Lemon squeezer, E. D. Middlekauff 796,341 

Lifting jack, double acting reversible, W. 

Buckethal 795,812 

Lifting jack, screw, E. II. Goodwin 796,204 

Line grip holder, A. Nord 796,143 

Lines, ropes, cables, and the like, hitch 

block for, A. H. Jones 796,218 

Linotype machine, H. C. Zenke 795,878 

Linotype machine, J. R. Rogers 795,936 

Linotype machine, C. L. Grohmann 795,969 

Linotype machine liner, F. P. Howard 796,213 

Liquid separator, centrifugal, Collins & 

Hartmann 796,189, 796,190 

Liquids or for compressing gases, hydraulic 

apparatus for raising or forcing, H. 

D. Pearsall 795,929 

Locomotive adjustable exhaust, Lewis & 

Smith 796,080 

Locomotive, compound, J. B. Allfree 795,880 

Locomotive engine, W. M. Jewell 795,915 

Loom attachment, J. M. van Werry 796,373 

Loom filling tension device, J. Northrop. . . 796,004 
Loom harness heddle separating device, C. 

D. Lanning 795,989 

Loom threading machine, carpet, II. Heyman 796,209 

Loom warp stop motion, H. Wy man 796,1 01 

Looms, pattern matching mechanism for 

tapestry, H. Wyman 790,102 

Lubricating device, O. Crosby 795,89M 
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" These two I use daily." 

ARNICA 

Tooth 

Soap 

Is antiseptic; 
preserves while it » 




beautifies. N 
spilling or wast- 
ing; convenient 
and economical. 
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25 Cents \ I 4'* 

At all Druggists > : 

STRONG'S ^^F^ 

Arnifca Jelly (carboiated) 

Keeps the skin free from roughness 
and pimples. Nothing better for 
sunburn or chapping; also for cuts, 
bruises, burns and all eruptions. 
Keeps the skin soft, smooth and del- 
icate. The collapsable metal tube is 
convenient and unbreakable. 
Take it with you wherever you go. 
If your druggist hasn't it—Send to us. 
Sent postpaid on receipt of 25 cents. 

C. H. STRONG & CO. 

CHICAGO 



Jf|k?8u USE GRINDSTONES? 

^^H|||j|||i| [f ho we can suppiy you. All sizes 
I P A*i L. a 111 011 11 ted and unmounted, always 

^M"- T^yj? t cm 111 slink. l;-*lu' •lu.-i-r. wo luakf ." 
MllfSjIEll specialtyof selecting stones forall spp 
i»|||||j|jj|r cial purposes. Sendforcataloout l 'j" 

Jkj jgl The CLEVELAND STONE CO. 

-*Ji •* ^ 2d Floor. Wilshire. Cleveland. 0. 




A Most 

Extraordinary Book 

Just Issued 



Order to-day or keep this ad. for 
reference ; you will need it 



It is divided in three parts, headed as follows: 

Part I Discoveries unparalleled since the time of Newton. 
Perpetual Motion is solvable and solved. (This is meant 
that inexhaustible energy can be secured free of cost, and not 
that work can be done without expenditure of energy.) 

Part II — Forces of Matter. Celestial Mechanism. 

Part III —Life and Spirit. The Infinite. Immortality. 

The following synopsis extracted from the end of the book 
itself will give a partial insight of its purports: 

" A recapitulation of the principal great principles enun- 
ciated herein and considered as proven or very near, may 
then be summarized as follows: 

1.— Forces have positive and negative poles; heat and 
cold are the opposite poles of one single force; so are elec- 
tricity and magnetism. 

2. — Both forces are derived from the chemism of matter; 
so is everything else than matter itself and embraces all life 
and motion in the universe. 

3. — The motion of the universe is permanently maintained 
by the combined play of the positive and negative poles of the 
natural forces through mutual polar transformations and the 
energy derived therefrom, which is thus inexhaustible. 

4. — Excepting the Infinite and matter, everything else in 
Nature is represented by motion of matter and is conse- 
quently immaterial or spiritual in essence. 

5. Accomplished motion remains an imperishable entity 
in itself, and is the base of the spirit of man or the man him- 
self, who is therefore immortal." 

The book is not made up merely of a collection of fancies 
from a fertile imagination as are many scientific theories and 
doctrines, ancient and modern. Although the author is un- 
known to the world, he has been working in silence for many 
years, and his deductions have been arrived at step by step as a 
result of observation, deep thinking and analytical reasoning; 
but a first great discovery made in connection with an inven- 
tion was the original spark that gave birth successively to all 
the others. Some of his discoveries are supported by over- 
whelming evidence adduced in the work, the weight of which 
will be readily perceived by unbiased minds. He conclusively 
shows that many doctrines now held as some of the founda- 
tions of modern science are untenable, including the doctrine 
of the conservation of energy and Newton's great law of 
gravitation, which, though true in part, has remained incom- 
plete for two centuries. 

Without saying further now, the author will let the world 
give its own criticism. The book is written in popular style, 
arid there is no mathematics about it, so that any person of 
modest education can understand all. No thinker, student or 
any intelligent person who want to be abreast of the progress 
of human thought and discovery in the higher spheres of re- 
search can afford to be without this book. Address all orders to 
the author and publisher, L. Guillemet, 22 Clay Street, San 
Francisco, Cal. Price, postpaid, $2; cloth binding;258pages. 
Booksellers and agents supplied. Terms on application. 



Lubricator, H. P. Josewski 796,125 

Mantle trimming apparatus, W. W. Adam. 795,805 

Manure loader, E. Ring 795,859 

Marking pot and stencil brush inker, com- 
bined, J. B. Laughton 796,129 

Mat. See Floor mat. 

Match box filling machines, feed regulator 

for, A. Lagerman 795,919 

Match machine, J. P. Wright 795,950 

Match splint assembling machine, W. E. 

Williams 795,877 

Matte, converting, R. Baggaley 796,282 

Measuring instrument, electrical, T. Duncan, 

796,031, 796,032, 796,049 to 796,056 

Mechanical movement, W. W. Heffron 795,973 

Metal drill, O. Granberg 796,321 

Metal machine, expanded, L. C. Steele... 796,367 
Metal, machines for manufacturing ex- 
panded, O. Bradford 796,183 

Metals, pulverizing, H. Maxim 796,338 

Meter, T. Duncan, 

796,057 to 796,059, 796,062, 796,065 
Milk evaporating apparatus, W. A. 

McCool 795,847 

Molding machine vibrator, F. W. Hall... 795,970 

Motor, H. E?. B. Blomgren 796,180 

Motor meter, C. P. Steinmetz 796,368 

Motors, balancing high speed, P. E. Dow- 
son .- : . 795,901 

Mower grass catching attachment, lawn, 

C. K. Haun 796,326 

Musical instrument tuning device, J. H. 

Brady 796,289 

Musical instruments, tracker and connection 

for automatic, Whitehead & Hintz... 796,270 
Musical or other instruments employing 

perforated sheets, O. H. Arno 795,881 

Nail puller, M. H. Willhide 795,876 

Nest, hen's, J. H. Blank 796,105 

Numbering machine, L. K. Scotford 796,155 

Nursery chair, H. P. Rasmussen 796,353 

Nursery seat, child's, M. Wolff 796,276 

Nut lock, P. Liberty 796,337 

Oar, bow facing, Simpson & McPeek 796,260 

Oil conductor, J. C. Jones 796,219 

Oil wheel, circulating, G. T. Wright 796,387 

Oil wheel and bearing, circulating, G. T. 

Wright 796,388 

Ore concentrator, I. A. Cammett 796,110 

Ore dressing machine, Anderson & Bennie, 

796,172, 796,390 

Ore feeder, M. Nelson 795,923 

Packing, metallic, A. Beldam 790,179 

Packing, piston, Reading & Houghton 795,935 

Packing, piston, W. B. Norton 796,144 

Pail attachment, milk, C. D. Higgins 796,122 

Paper or other substances, device for 

stretching, R. Gauguet 796,202 

Paving, means for removing asphalt, J. 

Gammie 795,905 

Peat for the production of fuel and the re- 
covery of the by-products, treating, 

C. A. Sahlstrom 796,019 

Pencil sharpener and point protector, A. 

Levingston 795,920 

Photophone, R. W. Hartmann 796,254 

Physician's operating table, B. B. Foster. . 795,903 

Piano, automatic, M. Clark 795,817 

Piano back, upright, F. Denninger 796,300 

Pianos, key-locking device for pneumatic, 

J. Carruthers : 796,112 

Picture frames, foldable blank for forming, 

H. A. Fisher 796,310 

Pig trough, P. J. Devine 796,301 

Pin setting, stick, L. E. Sadler 7i>6,151 

Pipe coupling, A. T. Herrick 795,976 

Pipe coupling, J. S. Laitinen 796,078 

Pipe coupling lock, Angeloni & Catalan!. . 795,952 
Pipe coupling, threadless, J. P. Jones .... 796,220 

Pipe hanger, R. W. Beaton 796,178 

Pitman rod connection, J. B. Lavene 796,130 

Plane, J. H. McGhan 796,001 

Plant support, W. Hughes 796,214 

Plants, machine for thinning rows of, 

F. H Iierr . .... 795 985 

Plastic article mold,' ' W. ' A.' Dickey'. '.".'.'.'.*. '. 796,195 

Plow, J. T. Tarver 796,267 

Plow stock, P. Fehrentz 796,308 

Plow wheel, W. H. Conroy 795,895 

Plows, four ho.-se evener for wheel, O. 

P. Wolcott 796,386 

Plug switch, J. I. Ayer 796,029 

Pneumatic despatch tube apparatus, J. F. 

Skirrow 796,094 

Pneumatic despatch tube apparatus carrier, 

C. F. Stoddard 796,263 

Post. See Fence post. 

Potato separator, sprouter, and cleaner, 

C. V. Rose 796,017 

Power brake, L. Pfingst 796,146 

Power transmission, resilient connection for, 

E. A. Muller 795,845 

Preserving jar, R. J. Rose 796,250 

Printing lithographic and similar transfers, 

press for, T. M. North 795,924 

Printing press, J. J. Rafter 795,858 

Printing press inking arrangement, G. P. 

Fenner 796,309 

Printing roller, F. Horsell 796,212 

Pulley frame, fork, H. L. Ferris 795.902 

Pump, centrifugal or similar, F. Ray. . . . 795,934 

Purifying apparatus, H. Reisert 796,088 

Rail joint, C. J. Samuelson 790,255 

Railway crossing, P. J. Sandhofer 796,090 

Railway rail joint, W. Smith 795,941 

Railway signal, automatic, J. P. Phillips. 796,242 

Railway spike, R. O. Day 796,299 

Railway switch safety device, C. F. Mc- 
Donald 796,000 

Railway tie, W. A. Moore 796,140 

Railway tie, A. M. Freeman 796,311 

Railway track structure, Stock well & 

Luther 795,945 

Railway trains, mail and package delivering 
and receiving device for, F. X. Le- 

Febvre 796,133 

Razor, S. W. Marvin 795,990 

Recording lock, A. De Vilbiss, Jr., reissue. 12,374 

Relay, electrical, A. D. Neal 795,852 

Retort, J. E. Aslin 796,103 

Reversing mechanism, J. Shoecraft. ..?... 795,864 
Road roller, kneader, and packer, oiled, 

A. E. Burns 796,186 

Rock drill, E. R. Langford 796,228 

Rock drill attachment, M. Hardsocg 796,327 

Rolling mill guide attachment, A. M. John- 
ston 796,335 

Rotary engine, L. V. D. Sutton 796,370 

Ruling machines, pen clamping device for 

paper, H. N. Grissinger 796,323 

Sand distributing machine, G. Gioiosa, 

796,203, 796,319 

Sash lock, W. C. Applegate 796,280 

Scales, concrete foundation for wagon and 

track, G. H. Birchard 796,398 

Screen plate washer, automatic, Babbitt & 

Steele 795,883 

Screw driver, R. Schulze 796,154 

Screw driver, J. D. Campbell 796,187 

Seal, E. J. Brooks 796,107, 796,108 

Seal, snap, E. J. Brooks 796,109 

Sealing device, vessel, T. E. Harley 795,831 

Seat covering support, R. W. Bock 796,181 

Seesaw, E. D. Smith 796,364 

Self waiting stand, Hyde & Buchanan 795,837 

Semaphore locking device, A. B. Apper- 

son 796,173 

Sewer and drain cleaning apparatus, W. F. 

Hanaf ord 795,971 

Shade fixture, R. Morris 796,238 

Shaft coupling, I. Lehman 796,230 

Sheet metal expanding machine, L. E. 

Curtis 796,402 

Shock lifter and carrier, J. K. Green 795,909 

Shoe fastening, R. S. Scott 796,258 

Shuttle brake, J. Laforet 796,127, 796,128 

Signal. See Railway signal. 

Signaling, method and means of, F. W. 

Prentice 795,857 

Signaling system and brake applying mech- 
anism, combined, H. C. Reichardt. . . . 796,247 
Silver, electrolitically refining, A. G. Betts. 795,887 

Skirt supporter, C. P. Keeler 796,126 

Sled draft mechanism, traction, N. E. Brown 795,955 

Smoking implement, F. W. Lucas 795,921 

Snap hook, E. R. Beach 796,396 

Snatch block, W. Smith 796,365,796,366 

Soldering apparatus, can cap, J. T. Wil- 

more 796,099 

Sparker, A. R. Joy 795,983 

Speed transmission mechanism, variable* II. 

K. Co wen 795,8 1 9 

Spinning and winding mechanism, C. W. 

Hubbard 795,981 

Spinning machine, J. J. Buckley, et al.... 795,814 
Spinning mechanism, J. J. Buckley, et al.. 795,813 



^^^^ you read the article on Hollow Concrete Building 

f ^^ M ^k-^^^# Blocks in the August 5th issue of the Scientific 

I ^^H J-^J M. \J^ AMERICAN? If you did, you will notice that they 

UvU selected what they considered the best concrete 

^^^r block machine on the market to be illustrated. This particular 

^m machine was the Hayden Automatic Block Machine, a cut of which 

^[ you will note in this advertisement. The Scientific American has 

many reasons for considering the Hayden Automatic the very best, 

and we can give you these reasons in an interesting booklet upon 

application. 

The Hayden Automatic Block Machine is protected by very 
broad patents, and any one purchasing a Hayden Machine will be 
absolutely protected by us. 

Blocks made on the Hayden Automatic are made face down in a 
horizontal position, thereby enabling the operator to reproduce a 
perfectly faced block, also a block absolutely moisture proof by using 
a richer mixture of finer sand and cement for.the face with no addi- 
tional waste of time. 
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The above cut shows the flnal position jf the HARDEN AUTOMATIC MACHINE aftermoul* ttx 
has been turned over by one movement :>f iever. Moulds simultaneously and automatically relefc&ed 
from block and block delivered away irom moulds in a position to be easily carried away for curing. 

All inquiries and information regarding the Hayden Automatic will be 
gladly given upon request, and we are always pleased to demonstrate and invite 
the inspection of any one interested in a thoroughly up-to-date and Automatic 
Concrete Block flachine. 

HAYDEN AUTOMATIC & EQUIPMENT COMPANY 
2 6 Cortlandt Street. New Vork, U. S. A. 
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At my Suggestion, the 

Board of Directors have 

vr ■■-■*■-■ ■■■■■■-/ tu, decided to continue their 

MS^^fB great Free Offer for So 

:(_■ ■■■^■j-.-.-.JM (Jays longer, and will send 

Out my book, 

Mysteries of Magic, 

absolutely free of charge. If 
you want a copy, you would 
better write to-dav. 

Do you realize that you can 
master the fascinating artof the 
magician and can do sleight-of- 
hand t.rjclts just as well as I can, 
and I have been doing them suc- 
cessfully for the public for 30 
years ! I can teach you to do them 
through my perfected mail course. 
But my book explains all tnis care- 
fully. It is finely illustrated, and 
gives you some of the secrets of the 
professional magician ; itako gives 
you the names and original letters 
from persons high [in society who 
commend my work. Write for this 
book to day. 

THEANSBACHCO.Dept.I0 

Sulo Ansbach, Pres't 
HILLSDALE, N. J. 

(The Ansbach Co. is incorporated 

under the Laws of the State of New 

Jersey, with a capital of $50,000, 

h is a guarantee of its respon- 

ity and an institution well able, 

financially and otherwise, to 

7 out all its promises and pre- 




Portable Buildings 



llave a peculiar value because there is no 
real estate attache! to them. They can 
be sold and transferred elsewhere with 
the greatest of *>aae. We manufacture 
all kinds of portable buildings, such as 
Automobile Houses, Camping 
Houses, Complete Cottages, Temporary 
Offices, etc., with furniture and equip- 
ment tor all ; Poultry Houses, fitted up 
with nests, roosts, etc.; Workshops,with 
ail necessary tools aud implements. 

THE LflTHROP MFG. CO., Rochester. N. Y.. U. S. A. 



WELL 



DRILLING 
Machines 

OverTOsizes and styles, for drilling either deeper 
Bhallow wells in any Kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 




JAGER Marine 
4"-Cycle Engines 






Skillfully designed and well 
built. Single lever control, com- 
bining automatic carburettor 
with spark advance. Develops 
wide speed ranee and reliability 
under most trying conditions. 
Sizes S to 60 b. p. Send for catalog. 

CHAS. J. JAGER CO. 

Cor. High and Batterymarch Sts., 

Boston, Mass. 



f^S 1 - "AUTO-MARINE 
MOTOR" 
$37.50 

ENGINE 
ONLY 

TVeiqhtmilbs. 
Height llj| in. 

Convert Your 
How Bout 

Into a 
LAUNCH 

Rated at 1 h. p. Has shown nearly 2 h. p. No valves, gears, springs or 
cams. Jump spark. Reversible. Speed control. Only three moving parts- 
Could not be made better if it cost five times as much. OKJ>Elt 
NOW — they are selling so fast you may be disappointed later. 
Auto-Marine Motors front 1 to 30 h. p. 

Detroit Auto-Harine Co. , 75 E. Congress St., Detroit, Mich. 

Formeily Detroit Lackawanna Co. 




BABBITT METALS.— SIX IMPORTANT 

formulas. Scientific American Supplement 11*23. 
Price 10 cents. For sale by Munn & Co. and all news, 
dealers. Send for catalogue. 




Motor-Cycle Castings 

Build Your Own Engine 

\% II. P. Castings, iron cases, . . . $8.00 
\% H.P. Castings, aluminumc-ases, 12. tO 
2 H.P. Castings, iron cases, . . . 12 00 
'i H.P. Castings, aluminum cases, 15.00 
'.•)4 II. P. Castings, iron cases, . . . 12.00 
'- : ^jj H.P. Castings, ahimiuumcases, 15.00 
4 H.P. Castings, iron cases, . . . 22.50 

4 H.P. Castings, aluminum cases, 25.00 

5 H.P. double cyl. castings, iron, 25.00 
5 H.P. double cyl. castings, alum. 27.50 

Air or water-cooled, complete with blue prints. 150-page Motor- 
Cycle Supply Catalogue, 5c, to pay postage. 

HARRY R. GEER CO.. 1015, Pine St., St. Louis, U.S.A. 

The Most Modern Marine Motor 

having the most rapid speed and 
w.-'i-hing least per h. p. and pos- 
sessing the fewest parts is the Van 
Au ken Motor. No vibration, 
easy to operate, simple, reliable, 
clean. Great power. Perfectcon- 
trol. Always ready. Every stroke 
cleans the cylinder. 

VAN AUKEN-CLEVAUC CO. 
Yonkers, N.Y., U.S.A. 




MM 




5 H. P. Gasorine 



Largest Air-Cooled 

Stationary 

Engine made. 

Bore 6x6 inches. 

Cools perfectly. 

No engine ever 

constructed with so 

few working parts. 

Ground joints. 

No packing used. 

Weight 800 lbs. 



AIR-COOLED MOTOR CO. 

LANSING, MICH. 
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August 12, 1905. 



Hydrozone 

Cures 

Sore Throat 

A Harmless Antiseptic. 

Endorsed by the medical profession. 
Send ten cents to pay postage on 
free trial bottle. Sold by Lead- 
ing Druggists. Not genuine unless 
label bears my signature : 

Dept. U,63 Prince St., N. Y. 

Write for free booklet on Rational Treat- 
ment of Disease. 



MARINE GAS ENGINES! 



"It Beats the Devil" 

A customer writes us as follows : "It bents the devil what a 
man will sometimes do to save money. Two years ago I pur- 
chased au engine of . The price was very low and I 

figured T would not be much out of pocket even if the engine 
was a failure, but I was wrong ; I paid nearly twice the price of 
the tngiue trying to get satisfaction out of it. Neither could I 
get any satisfaction from the people who built the engine. I 
guess they figured they sold it so cheap they couldn't afford to 
pay postage answering my letters. Last year I was again at- 
tracted by another 'something for nothiug' proposition and got 
sold again. I believe I now know the difference between a 
cheap motor and a good one. A number of your machines are 
used in boats here 011 the river and I know what tliey are. Send 
me your latest catalogue and I will place order within ten days 
for one of your 9 horse power double-cylinder engines." 

The above letter is a fair sample of similar experiences that 
constantly come to our notice. Perhaps you are m the same 
boat. In any even}, if you are interested in marine motors, 
send 10 cents in stamps and we will forward our 84-page hand- 
somely illustrated 1905 catalogue. Address Dept. W. 

SMALLEY MOTOR CO., LTD., BayCity, Mich., U. S. A. 

Member of the National Ass'n of Engine and Boat Mnfrs. 



All you Kave 
guessed about 
life insurance 
may be wrong. 
If you wish to 
know the truth, 
seivd for "The 
How and the 
Why." It is is- 
sued free by the 



PENN MUTUAL LIFE 
PHILADELPHIA 



An Automatic Pump 

that works wherever there isa spring, 
creek or pond. It costs but li ttfe and 
woriis day aud nigjit without fitten- 
tion or expense. The Nliiffara 
Hydraulic Kum, used asd en- 
dorsed by the U. S. Government. 
Is made In all sizes. Free booklet and 
terms to agents upon request, 

Niagara Hydraulic Engine Co 

140 Nassau St., New York 
Factory Chester, Pli. 




An Ideal Electric Light Engine 

because of its simplicity, safety and 
reliability under all conditions; be- 
cause it is built on tried principles 
after years of experiments is the 
Universal Kerosene Engine. 
Automatic in operation easily start- 
ed, and runs steadily and at a com- 
paratively high rate of speed at a cost 
of less than one point of kerosene oil 
peraetual horse powerhour. Praised 
whereverused. Hi^bestefficiencyat 
lowest cost. For prices and terms 
address. 

UNIVERSAL KEROSENE: ENGINE CO. 

6, 8 and 10 First St., New York 




Spittoon, A. Garf ein 

Spring motor, C. Adelhelm 

Sprinkling device, powder and other ma- 
terial, II. C. Sanders 

Square, C. J. Baumgartner 

Stacker, hay, W. C. Kyle 

Stamp, hand, W. Laycock 

Stamp holder, C. Grunder 

Stamp, printing, W. Laycock 

Staves or blanks, machine for making bar- 
rel, E. E\ Bartholomew 

Steam boiler, C. A. Sturm 

Steam eliminator, W. Lloyd 

Stereotype casting boxes, means for cool- 
ing, W. Scott 

Stocking supporter, C. W. Stimson 

Stone mold, artificial, G. Doughty 

Stone, treating, H. Ryan 

Storage and preserving can, vacuum, J. 
M. Stukes 

Stove and fireplace, open, E. Hennigar. . . . 

Stove grate, vapor, W. H. Wilder 

Stove, oil, W. H. Wilder 

Stoves, gas, gasolene, and oil heating, J. 
W. Neumann 

Stovepipe coupling, H. H. Orr 

Straw feeder and band cutter, E. J. Vraal- 
stad 

Strength testing machine, coin controlled, 
W. W. Rosenneld 

Stuffing box, hydraulic cylinder, T. E. 
Holmes 

Supporter, A. Zangmeister 

Surface dressing machine, D. Mathews 

Swinging reclining chair, I. Z. Merriam. . . . 

Switch lever lock, W. J. Bush 

Switch operating mechanism, H. Dickinson. 

Switches, electrically controlled shifting 
system for track, T. Bovey 

Table, E. Murray- Aaron 

Tacking tool, A. Hebert 

Tacking tool, hand, C. Paulsen 

Tankometer, H. A. House 

Tanning apparatus, W. R. Smith 

Telegraph receiver, electric wave, C. L. 
Fortier 

Telegraphy, syntonic space, Lodge & Muir- 
head 

Telephone cut-out, J. A. Tornquist 

Telephone exchange, H. G. Webster 

Telephone exchange apparatus, E. E. Kles. 

Telephone exchange system, E. R. Corwin.. 

Theater appliance, H. A. Shaules 

Thermal protector, automatic restoring, F. 
B. Cook 

Thill coupling, W. A. Buchanan 

Three wire meter, T. Duncan 

Threshing machine, W. Nighswonger 

Tile machine, F. S. Hutchinson 

Time controlled apparatus, C. B. Salyer.... 

Tire, F. H. Bowly 

Tire, emergency, H. C. Waite 

Tire, vehicle, F. M. Hilton, et al 

Tire, vehicle wheel, H. Garner 

Tool, compound, J. W. Quilling 

Tool, electromagnetically operated recipro- 
cating, II. S. Sherman 

TooU fluid nressure operated, C. H. Johnson. 

Tool, fluid pressure operated, H. H. 
Vaughan 796,374, 

Tool, percussive hand, II. Potter 

Toothpick machine, H. E. Barlow 

Toy snap" back ball, J. B. Cook 

Transmitter attachment, S. A. Beyland.... 

Tnij" supporter, E. E. Robertson 

T , i-ji.v T waiter's, I. A. Merriman 

Trestle, extensible, W. C. Kremkau 

Trolley brake! and take-up mechanism, com- 
bined, H. B. Clarke 

Trolley retrieving device, II. B. Clarke.... 

Trolley wheel bushing, F. M. Carroll 

Turbine, internal combustion, P. Billing- 
hurst 

Turbine, steam, A. Kunz 

Twine holder, L. M. Corbin 

Type, apparatus for equably justifying com- 
posed lines of, H. J, S. Gilbert-Stringer 

Typewriting machine, O. C. Kavle 

Typewriting machine, G. A. Seib 

Typewriting machine, P. Thommen 

Typewriting machine tabulating mechanism, 
G. W. Singleton 

Umbrella handle, detachable, J. B. Rosen- 
stein 

Un^erreamer, F/. Double 

v alve, O. H. Mueller 

Valve, A. L. Canfield 

Valve operating device, automatic, H. C. 
Klein 

Valve, pressure controlled, E. F. Osborne.. 

Valve regulating device, filling, C. A. 
Carlson 

Valve, self closing, A. O'Brien 

Valve, steam engine slide, L. J. W. H. 
Giffhorn 

Vapor generating device, J. II. Tuttle 

Vegetable sacking device, N. Lofstam 

Vehicle body, W. E. Stewart 

Vehicle driving gear, motor, H. T. Hansen. 

Vehicle, motor, F. Karmeli 

Vehicle spring, Jackson & Paulson 

Vehicle spring, N. T. Harrington 

Vehicles or vessels, power transmission in 
self propelled, C. S. Schultz 

Vending apparatus, coin operated, J. W. 
Patterson 

Vending machine, coin actuated, E. Buck.. 

Vending machine stand, J. E. Packard.... 

Vessel, metallic, C. M. Perkins 

Voting machine, W. H. Daily 

Wagon brake, W. H. Harris 

Wagon, dumping, R. Philpot 

Wagon for transporting heavy materials, 
R. K. Dent, et al 

Washing machine, A. E". Hoover 

Watch stem winding mechanism, R. L. Taft 

Water, purifying, H. Reisert 

Water supply system, X. Caverno 

Watering system and nozzle for greenhouses, 
L. Wittbold 

Water tight butt joint, F. C. Kelsey 

Wheat, ilour, or other cereals, apparatus 
for improving, bleaching, or condition- 
ing, W. T. Mercier 

Wheat, flour, or other cereals, improving, 
bleaching, or conditioning, W. T. Mer- 
cier 

Whiffletree hook, W. R. Brueske 

Whiflletree hook, J. Gansley 

Winding apparatus, C. W. Hubbard. 795,980, 

Wire drawing machine, A. Smith 

Wire fabric, J. F. McClatchey 

Wire splicing machine, J. Heyde 

Wiring, pipe cap for outdoor, W. II. Vibber 

Wrench, O. G. Guss 

Wrench, E. Enderes 

Wrench, J. II. Shepherd 

Wrench, Thomson & Despond 



790,315 

795,806 

790,250 
790,030 
795,988 
796,132 
790,324 
796,131 

790,170 
79G,2G5 
796,231 

790,091 
795,944 
795,900 
790,253 

79G,3G9 
790,331 

790,380 
790,272 

790,347 
796,084 



790,358 

790,211 

790,278 
795,997 
795,922 
790,292 
790,196 

790,287 
790,239 
795,912 
795,928 
795,833 
795,942 

790,403 

795,843 
790,022 
795,872 
796,089 
795,961 
796,362 

796,297 
796,185 
796, »70 
796,348 
796,124 
790,301 
796,400 
796,167 
796,073 
795,906 
790,352 

790,259 
790,217 

790,375 
796,350 
790,394 

795,J)G0 
795,888 
796,357 
796,234 

795,987 

796,295 

790,290 
796,188 

795,889 
790,330 
790,298 

790,318 
790,075 

790,092 
790,163 

790,020 

790,251 
796,197 
795,999 
796,111 

795,840 
795,850 

796,293 
796,005 

796,317 

790,372 
790,082 
795,808 
790,121 
796,222 
796,216 
796,405 

795,862 

796,010 
795,891 
790,007 
795,930 
796,115 
796,328 
796,243 

795,903 
795,978 
790,162 

790,087 
795,892 

796,027 

795,839 



796,340 



796,339 
796,291 
796,314 
795,982 
796,261 
795,846 
795,832 
790,209 
790,206 
706,305 
790,303 
790,371 



TRADE MARKS. 

Antiseptic fluid for internal and external 

use, Mulhens & Kropff 44,947 

Baki tg powder, J. C. Grant Commercial Co. 45,039 

Beer, Feed. Heim Brewing Co 45,010 

Beer, McAvoy Brewing Co 45,011 

Boots and shoes having kid or calfskin up- 
pers, T. S. Ruddock & Son 44,930 

Boots and shoes, leather, L. Frank 44,929 

Boots and shoes made of leather and of 
leather and cloth, A. E. Little & Co., 

44,931, 44,932 
Bottle stoppers, Bernardin Bottle Cap Co.... 45,050 
Bran, middlings, mixed feed, and red dog, 

Listman Mill Co 45,022 

Bread, Listman Mill Co 45,023 

Bread, A. E. Suydam 45,024 

Buggies, H. II. Babcock Co 44.950 

Candies, Hawley & Hoops 45,032 

Candy, Smith & Peters 45,035 

Candy, mint, A. P. Richardson 45,034 

Candy, plaited mint and other, A. P. Rich- 
ardson 45,033 

Canned corn, succotash, lima beans, and 

blueberries, H. C. Baxter & Bro 45,027 

Canned fruits and vegetables, H. C. Baxter 

& Bro 45,020 

Canned fruits and vegetables, Bloomington 

Canning Co 45,028 

Carpets, nigs, mats, and art squares, Amer- 
ican Grass Twine Co 45,047 

Cartridges and cartridge shells for small 

arms, Winchester Repeating Anns Co. . 44,939 
Cartridges for breech loading iirearms, Win- 
chester Repeating Arms Co 44,937 



6% Real Estate Gold Bonds 




Conservative investors are offered an opportunity to pur- 
chase First Mortgage Bonds secured on income paying real 
estate in Chicago in amounts of $100, $500 and multiples 
that net Six per cent, to the purchaser. The illustrations 
show two of the buildings on which we have loans. We 

have had many years' experience 
making, and selling locally, 
these First Mortgage Bonds and 
take this method of offering 
them generally to the public. 
We have never yet had to fore- 
close any of the mortgages 
secured by these bonds, and none of our clients have ever lost 
a dollar, either in interest or principal, on account of these 
investments. 

We cheerfully recommend them as being safe as to principal 
and sure and prompt as to interest. We collect the interest and 
otherwise look after the investment entirely free of charge to 
the purchaser, deriving our profit 
from the borrower. The Chicago 
Title and Trust Company, 
with a capital of $5,000,000.00, 
guarantees the title to these pro- 
perties and certifies to the fact 
that the Bonds are each and 
every one a first lien on the property described in the bond. 
We invite correspondence of persons who want Safety and 
Six per cent. 

JENNINGS REAL ESTATE LOAN COMPANY 

Suite 509. First National Bank Building, CHICAGO 




ROAD BUILDING 

1 %%Jr^U ACME ROAD MACh 



BUI' DING MACHINERY 

UU I LUI II U AND CONTRACTORS SUPPLIES. 
ACME ROADMACHY CO..FRANKFORT. N'.Y. U.S.A; 




Men Turn as by a Common Impulse 

To Safety from Disease Germs. 
The Buffalo Sanitary Sterilizer ster- 
ilizesTowel, Razors, Cup, etc., in less than 
one minute. This machine will do the 
work of a Barber Shop up to 10 chairs. 
The only Sterilizer with separate chambers. 

(Each doing ils own woik. riot Water and 
Towels with no trouble nor expense. The water is 
i always pure and can be used for lather or any 
' other purpose. Implements always in antiseptic 
condition. Partner with $10,000 wanted. 

KING0RY MANUFACTURING CO. 
1448-1451* Niagara St., Buffalo,N. Y. 
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Apply it yourself. Makes a fluished gravel roof. Comes read' 
*o lay in rolls of 108 square feet. Write for sample, circular 
nd prices. Warren Chemical and Mfs. Co., 

18 Battery PI., New York 





You set tlo 

right lengib 

and type fa 

the " Sta- 

Rite" rg. 
nition Plug. Regular Porcelain, $1.50) 
mica, $1.15. Forty-four sizes. They're made Pat* the motors. 
The R. E. Hardy Co., 225 West ]iruudn>. } , New i or k 



"ST*Y¥ frllhT T* 



: LD-uaE&T' 



No GREASE,mRT,SMOKE or ODOR. 
A s af e, powerful, whit e, steady light 
-■durable and handsome. Over 100 
styles==every lamp warranted. 
AGENTS WANTED EVERYWHERE. 
THEBE8T LIGHT CO., 8*? E 5th St., Canton,©. 
Ml Owners of Original Patents, 



ELECTRICAL APPARATUS REPEE- 

Stinted toy Conventional Dtaftrams in DrnwiTieB.— tfiffcy 
diagrams showing the uhuuI method of illiiatnU-lriE elec- 
trical apjjj.rjitua ha drawing. A labor aavfnir paper* 
Contained id Hupplkment UOfi. J'rlce 10 cunts. 

I? or salt: by Momi L fc To. and fill r.owt+dunJersL 



A Loose Leaf Book 

PERFECTLY 
FLAT -OPENING 

AND 

i Self- indexing 

Most convenient for 
\ ■ ■■ booh^ route books, 
Jpucleut uiajjera, meter 
b<H>ki h en pas em on t books 
and all forms of records which should be |«;ii[ til convenient, 
accessible form. Better than any card index. Th*:w "Unimfttlc" 
books are bound In full, genuine, flexifolP, black leather, are 
perfectly flat opening and sheets maybe instantly Inserted 
or removed from any part. 

Any of the following sizes will be sent 
postpaid on receipt of price i 



Vest Pocket 
C&wt Pwkei 



Desk . . 



No. 


Binding 


Size 


Cafac. o 


B COVKE 








of Sheet 


Inches 


Leaves 




912 


2 


2 x 4 


a 


50 




441 '2 


VA 


A l / 2 x <l% 


50 




612 


6 


6 x 3% 




50 




,132 


m 


5i^x 3 
m x 3\ 


¥' 


125 




6&> 


m 


If 


195 




77IJ2 


i% 


'<% x A% 


7%. 


125 




1132 


ii 


11 x &% 


>£ 


125 





Com- 
plete 



19 other sizes carried in stock 

Stock ruling: Quadrille, Unruled, Dollars and Cents, Faint lines, 
Double Entry Ledger and 4-Column Price-Book Ruling. 

Send for sample sheets and complete catalogue of largest 
line of loose-leaf devices in the world. 

Sieber & Trussell Mfg. Co., 4002 Laclede Ave., St. Louis 



tfBBEB 



are the standard 
for Accuracy, 
Design, Workacviiship and Finish. 

Send for Free Cat-..ijrue No. 17B, of up-to-date tools 
for mechanics. 

The L. S. Starrett Co.. Athol, Mass.. U. S. A 



60 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights &<z. 

I Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
Inventl on 18 pro n a hi y pnt« Ittab ] e. C'< >n] mil n lea- 
tlotiBslrietlyoojiUdontlal. HANDBOOK on Patents 
sent free. DM est fluency for securing patents. 

Patents taken tlmnurli Wunii & Co. receive 
tpectal notice* without c harg e. In the 

Scientific American 1 . 

A handsomely illustrated weekly. IjarRest cir- 
culation of any scientific Journal. Terms, $3 a 
year; four months, $L &oldby all newsdealers. 

MUNN & Co. 36,Brrad ^ New York 

Branch Office. 625 W St., Washington, D. C. 



August 12, 1905. 



Scientific American 



T31 



Rushton 



INDIAN GIRL MODEL 



Canoes 



As rapid in delivery aa she is speedy in the water — no delay — immediate shipments— strong, light and graceful. Built of 
seasoned cedar— covered with best quality of canvas. Price, packed, $32 to $44. Send for catalogue of Dinghies, pleasure 
boats all-cedar and canvas-covered canoes, oars, paddles, sails and fittings. Write to-day. 

J. H. RUSHTON, 81i» Water Street, Canton, N.Y. 



[ECU 



INGTON & KING PERFfttRAXIMG CO, 

OF EVERY DESCRIPTION, 
FOR ALL USES. 

CHICAGO, MIX;. 



PERF ORATED META L 



Agents Wanted 



in every railway shop to 
solicit subscriptions for the 

MmhvagMlasferMlechmtii; 

ONE DOLLAR A YEAR 

LIBERAL COMMISSION TO AGENTS 

.... ADDRESS .... 

Railway Master Mechanic 



Security Building 

CHICAGO 



Vanderbilt Building 

NEW YORK 



Men and boys wanted to learn plumbing trade, 
streat demand for graduates $i.0# to $5.00 day. Many 
complete course two months. Graduates admitted to 
Union and Master Plumbers Association. COYNE 
BROS. CO. PLUMBING SCHOOLS. New York . Cin- 
cinnati, St. Louis. For free catalogue, address 239 
Tenth Avenue, New iork, 



SPECIAL MANOFACTUfllNG. 

DIES and STAMPINGS TD ORDER. 

spec'l ? machineryt MoBEi-s-EirPERiMENTAt Work 

*.'■■, DROP FOFiGING DIES AND DROP FORGINGS. .' '"' 
KiRDWAR'ESKClAlTiES .TC.MANF>.T0 DRbER.SElfe SAMPLES 
PRDR»W>NeaFORj|STIM*TES» *»*<TE FOR OUR BOOKLET, 

THE. GCOBft'lVIACHINE? 8t STAMPING "CO. 

' 970* HAMILTON .ST.,;;. CtEttELANO.-'OHl O. ' 



IF YOU SHOOT A R1FJLE, 

Pistol or Shotmm, you 11 make a Bull's 
Eye by sending three 2c. stamps for 
the Ideal Hand-book ''A," 12b pages 
FREE. The latest Fmcyclopedia of 
Arms, Powders, Shot and Bullets. Men- 
tion Scientific American. Address 
[DKALMFG. CO., 26USt.. New haven. Conn.. U.S.A. 





OLDS 



JSmmX^S Corliss Engines, Brewers' 

and Bottlers Macbinerv. THE VILTER 
MFG. CO. 899 Clinton St.. Milwaukee, Wis. 



MODELS 



E. V. 



& EXPERIMENTAL WORK. 

Inventions developed. Special Machinery. 
BILLAARD. 24 Frankfort Street. New York. 



Dies, Tools, Models and. Special Machinery. -.& 

HOEFT ■■;&, MOORE, Chicago, U. S 



BALLOONS 



Aeronaut Ii. Stevens, 

Box 181 Madison Sq„ X. Y. 

WORKISG and PATENT DRAWINGS. 

G. M. Mayer. M.E., 1131 Monadnock Bl., Chicago, III. 



PHI IFRRNIA KilrI !" ^ ar £ a l T , ls v„ Sond t°r monthly 



1 catalogs. C. M. Woostor, F. braneiseo. 



Tfc W T TJ TJ TT> T> Expert Manufacturers 

t\ %J DDILflV Fine Jobbing Work 

PARKER, STEARNS & SUTTON, 228.229 South St., New York 



Economical Power 

In sending out their last specifications for 
gasoline engines for West Point, the U. S. 
War Department required them "to be 
Olds Engines or equal." This speaks vol- 
1 umes for our engines. It means they excel all 
f others or the U. S. Government would not de- 
mand them. 

They are the horizontal type, 2 to 100 H. P., 
land are so simply and perfectly made that it re- 
| quires no experience to run them, and 

Repairs Practically Cost Nothing^ 

Send tor a catalogue of our Wizard Engine, 2 
^ to 8 H. P. (spark ignition system, same as in 
the famous Oldsmobilelthe most econom- 
ical small power engine made;fitted 
with either pump-jack or direct con- 
nected pump; or our general cata- 
logue showing all sizes. 

Olds Gasoline Engine Works, 

Lansing, Mich. 



New York Agents, R. H. Deyo & Co., Hinghamton, N. Y. 




EXPERIMENTAL WORK Scientifically 

and accurately executed. Models and small machinery 
perfected. Stendicke & Volkmek, 61 Fulton Street. 
Telephone 5(i55John. 

Experimental & Model Work 

Cfr.& advicefree. Wm.Gardam & Son,45-51 Rose St., NY 



DIRECT FROM THE FACTORY 

THIS. DESK shipped 
anywhere in the United 
States upon cq flfl 
receipt of OOiUU 

Examine Carefully 

and i f found t o be A-l in 
every respect, pay the 
balance $12.00 and the 
freight, and you will have 
the greatest desk value 
ever offered. This desk 
is made of selected Oak 
throughout. It is 48 in- 
ches long, and is finisbe* 
golden. Has pen racks, extension slides, book stalls, 
etc. All drawers lock by closing curtain. Nothing to 
^qual it has ever been offered heretotore for less than 
,;~-5.G0 to$30.00. Write for Desk Catalogue. Address 
CENTRAL MANTEL CO., 1212 Olive St., ST. LOUIS 




NOVELTIES & PATENTED ARTICLES 

Manufacture? ey 'W.tract punching dies, specjalmachinerY. 

E.KQNISSt®WfSTAMPIN6* TOOL WORKS, ClEve LAND,.n,l 



COLT'S POWDER tfc BALL REVOLVERS 

TJ. S. Army, 44 caliber, and carried as side arms by officers 
In Civil War. S-sbot, with VJ^-in. blued barrels. Price 
!S*2.50. Send 3c. stamp for complete catalog and bar- 
gain sheet. Chas. J. Godfrey Co.. 4 Warren St , N.Y. 



If Vnil Uqud <>LI> ACCOUNTS, Claims or Notes to 

II I UU rlaVC collect in any part of the world, address 

W. E. S. JARRETT, Specialist 

(Reference: Boatmen's Bank.) Laclede lildjj,, ST, LOUIS 



AUTO STORAGE^ 

■ike WIllARD STORAGE BATTERY CO. Cleveland^ 



AI ITHftR ^ Scnd us your MS. K worthy of 
„ , * iiwna cloth binding, we will publish it. 
To Publishers : Facilities for handling large edi- 
tions. Pleased to quote you. Bank references. 
Mayhkw PUB. CO., 96-100 Buggies St., Boston, Mass. 

ISVESTORS.-Our specialty is practically devel- 
oping inventions. Design and build special, plain and 
automatic machinery, presses, flies, models, patterns 
and jigs Send for Booklet No. 5. 

A. NACKE & Son, 236-42 S. 9th St., Philadelphia, Pa 

The Monthly PnilftRCTE is the standard pub- 
Journal IfUnifltCIE lication upon Port- 
land cement construction, and invaluable to cement 
workers, engineers and contractors. Send $1.00 for a 
year's subscription or write for special offer. Concrete 
Publishing Co., Dept. F, Detroit, Mich. 



| Magical Apparatus. 

I Grand Book Catalogue. Over 700 engravings 
25c. Parlor Tricks Catalogue, free. 
MARTINKA & CO., Mfrs., 493 Sixth Ave., New York. 



Telegraphy 



Circular free. Wonderful 
automatic teaclier. 6 stvles 
$2 up. ©MNIGltAPH 
CO,, Dept. 52, 39 Cort- 
laiult St.* New York. 



$25,000 made from one-half 
acre. Easily grown through- 
out the U. S. and Canada. 
Room in yourgardento grow 
thousands of dollars' worth. Roots and seeds for sale. 
Send 4c. for postage and get our booklet D N telling all 
about it. McDowell Ginseng Garden, Joplin, Mo. 



GINSENG 




TYPEWRITERS^ 



All the Standard machines SOLD or REN TED ANY* 
WHERE at HALF MANUFACTURERS' PRICES, 
Shipped with privilege of examination. Send for Cat. 
Typewriter Emporium, 203 LaSalle St., Chicago 




LUFKIN 

TAPES AND RULES 

ARE THE BEST. 

For sale every where. Send tor 
Catalog No. 16. 

LUFKIN RULE CO. 

Saginaw, Mich., U. S. A. 

New York and London. 




Serd the Name of Your Car 

or engine, and we will send lull infor- 
mation about the Apple Auto- 
I matie Spurker. The best storage 
battery cii:uger for automobile, launch 
or gas engine. Address, 

The Dayton Electrical Mfg. Co. 
98 Beaver Bldg. Dayton, Ohio. 

Learn Telegraphy and 
R. R. Accounting 

$50 to $100 per month salary assured our graduates under 
bond. You don't pay us until you have a position. 
Largest system of telegraph schools in America. En- 
dorsed by all railway officials. Operators always in de- 
al nan. Lad ■'••* nisi 1 admit lid, Win- f> ■■ - •' • I ■■_ I ■ 

MORSE SCHOOL OF TELEGRAPHY 

Cincinnati, 0., Buffalo, N. Y., Atlanta, Ga., La Crosse. 

Wis., Texarkana. Tex., San Francisco, Cal. 



Cartridges, paper shell, Winchester Repeat- 
ing Arms Co 44,938, 

Cement, Portland, Sandusky Portland Cement 
Co 

Cigars, Y. Pendas & Alvarez 44,059 to 

Cigars, Martinez Havana Co 

Cigars, Sanchez & Ilaya Co 

Coal, Smoky Hollow Coal Co 

Coal of a bituminous or semibutuminous 
nature, Castner, Curran & Bullitt 45,016, 

Collars and cuffs, Cluett, Peabody & Co 

Corsets, Bay State Corset Co 

Corsets, A. Ottenheimer 45,043, 

Cure for all stomach and bowel troubles, 
F. W. Speidel 

Dog collars and leashes, J. Cogan 

Dress shields and protectors, Canrield Rub- 
ber Co 44,982, 

Dress suit cases, valises, and hand grips, 
Capitol Case Co 

Electrical curative apparatus for treatment 
of nervous, rheumatic, and similar dis- 
eases, Seeger & Clarke 

Electrical switches, circuit breakers, etc., 
automatic, Cutter Electrical and Manu- 
facturing Co 

Finger rings, Sinnock & Sherrill 44,935, 

flour, wheat, D. M. Baldwin, Jr 

Flour, wheat, Bunker Hill Milling Co 

Feod for animals, prepared, American Mill- 
ing Co 

Fruits and berries, dried, R. C. Williams 
& Co 

Gin, Corning & Co 44,999, 

Gloves, Carson Glove Co 44,996, 

Hair pins, De Long Hook & Eye Co 

Hats, F. W. Seybel Co 

Hats, J. Marshall & Bros 

Hats, American Hat Co 

Hats and caps for boys and girls, L. Frank. 

Hats, soft and stiff fur felt, No Name Hat 
Manufacturing Co 44,990 to 

Horse nails, Livingston Nail Co 

Insecticide, American Horticultural Dis- 
tributing Co 

Journal, weekly, Inland Farmer Publishing 
Co 

Laces, boot, shoe, and corset, Fletcher Manu- 
facturing Co 

Lead, white, Wetherill & Bro 

Leno fabric, H. W. Smith 

Linings, dress, I. E. Palmer 

Lye and potash, Champion Chemical Works. 

Lye or caustic soda, caustic, Pennsylvania 
Salt Manufacturing Co 

Lye, powdered, Champion Chemical Works. . 

Malt extract, Robert Smith Ale Brewing Co. 

Matches, Indiana Match Co 

Medical preparations for catarrh, F. A. 
Luyties 

Medicinal tablets for the cure of diseases 
of women, Piso Co 

Mucilage, adhesive cements, glue, gums, etc 
Arabol Manufacturing Co 

Musical instrument, nasal wind, J. J. Stivers 

Overcoats, coats, vests, and trousers, men's 
and children's, Myers & Andrews 

Paper and copying books, copying, William 
Mann Co 

Penholders, Eagle Pencil Co 

Pens, metallic, Eagle Pencil Co 

Pencils, lead, Eagle Pencil Co 44,919 to 

Pencils, lead, E. Faber 

Pianofortes, William Knabe & Co. Manufac- 
turing Co. of Baltimore City 

Pianofortes, miniature grand, William Knabe 
& Co. Manufacturing Co. of Baltimore 
City 

Plows, plowshares, mold boards, plow points, 
landslides, plow standards, beams, and 
handles, Oliver Chilled Plow Works. . . . 

Poultry, Clarinda Poultry, Butter and Egg 
Co 

Printing plates, liquid preparation for clean- 
ing stone and metal, E. F. Fischer 

Rain proof textile fabrics, Griffon Co 

Razors, A. Shaheen & Co 

Refrigerators, Maine Manufacturing Co 

:' Remedies for liver and kidney diseases, 
I Pineule Medicine Co. . . 

Remedies for the cure of diseases of the 
I kidneys and blood, Pineule Medicine Co. 
, Remedy for diseases of the hair and scalp, 
I Ilerpicide Co 44,943, 

Remedy for the relief of dyspepsia, C. E. 
! Lavery 

Salves, E. C. De Witt & Co 

I School bags, L. Frank 

Sowing machine parts and attachments, Will- 

1 cox & Gibbs Sewing Machine Co 

! Sheetings, Pilzer Manufacturing Co 

Shells and cartridges, shot, Winchester Re- 
peating Arms Co 

Shoes, leather, E. Kiam 

Skins, goat and kid, T. A. Her r man 

Skirt and waist holders, Consolidated Safety 
Pin Co 

Soap, L. J. Maloney 

Stoves, gas and, oil, Grinberg Bros 

Suits, boys', A. Shuman & Co 

Tin plates, terne plates, tin taggers, black 
taggers, sheet metal, and sheet iron, 
E. L. Parker & Co 

Tobacco, leaf, W. T. Grant & Co 

Tobacco, smoking and chewing, Queen City 
Tobacco Co 

Varnishes, Charles H. Gillespie & Sons 

Vases, urns, and jardinieres, Norse Pottery 
Co 

Whisky, Danciger Bros 

Whisky, Distillers Distributing Co 

Whisky, P. Freiler 

Whisky, W. II. Jones & Co 

Whisky, Simon Bros 

Whisky, Union Distilling Co 

Whisky, W. L. Weller & Sons 45,007 to 

Whisky, Brown-Forman Co 

Whisky, G. F. Heublein & Bro 45,037, 



44,040 

44,957 

44,969 
44,972 
44,97:1 
45,062 

45,017 
-1-1,995 
44,984 
45,044 

44,946 

44,974 



44,954 
44,936 
45,018 
45,019 

45,020 

45,025 
4 5,000 
44,997 
44,976 
44,986 
44,98S 
44,989 
44,987 

44,994 
44,953 



45,015 

44,977 

45,054 
44,081 
44,979 

45,040 

45,042 

45,041 
4 5,012 
45,031 

45,013 

44,948 

44,958 
45,056 

44,985 

44,938 
44,926 
44,942 
-14,925 
44,927 

45,057 



45,000 
45,021 

45,055 

4 4,975 
44,934 
45,048 

44,950 

44,949 
44,944 

44,945 

45,039 
45,052 

44,952 
44J180 

44,941 

44,933 
44,975 

45,045 

45,030 
44,955 
45,046 



-15,061 
44,970 

44,971 
45,053 

45,049 
45,001 

45,002 
45,0(13 
45,004 
45,005 
45,006 
4 5,O()0 
45,036 
45,038 



AUTOMOBILE OWNERS, DRIVERS, 

Repairmen, Chauffeurs, and others wanted all over 
the country. 50,000 machines built this year in United 
States, affording great opportunities for trained men. 
Six cents a day will qualify you for good wages in 
this growing field. For fall particulars, address Dept. 
A157, The Correspondence School of Automobile En- 
gineering, Akron, Ohio. 




Send for this 



Print vour own cards, circulars &c. 
Press $5. SmallnewspaperpressgMS. 
Money saver. Printforothers, big profits 
Typesetting easy, printed rules sent. 
Write to makers for catalog. presses.type 
paper, &C. THE PRESS CO., SIERI1IES, CONN. 




A MONEY MAKER 

Hollow Concrete Building Blocks, 
Best, Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 

THE PETTV.IOHN CO. 
615 N. 6th Street, Terre Haute, Ind. 



Izengwidgu 

BEETHOVEN PICTURE, by Balestrieri of Paris, in sepia or 

black, postfree for two dimes or 20 cents in stamps 

LANGUAGES PRINTING COMPANY 

Languages Building, 15 West 18th St., New York 

BRAZE CAST IRON WITH BRAZIRON 

Cheap, easy. Send 12 cents in stamps for information, 
testimonials and samples of Braziron and flux sufficient 
for several jobs. 

THE A.tfc J. MANUFACTURING COMPANY 
9 S. Canal St., Chicago, 111. 



LABELS. 

"Can't Bite a Bit," for a lotion, M. D. F. 

W. Rawlins 12,299 

"Delicious Gillnet Salmon," for canned 

salmon, S. Schmidt & Co 12,297 

"Ea.1 de Resorcin," for hair tonic, C. L. 

Kehrer 12,298 

"Idle Hours," for cigars, J. V. O'Connell.. 12,292 

"It's Good," for bleached cotton, J. M. 

Robinson, Norton & Co 12,302 

"Northern Queen Sugar Corn,'' for canned 

corn, United States Printing Co 12,296 

"Pyramid Cream Corn," for canned corn, 

United States Printing Co 12,295 

"Saratoga Arondack Ginger Ale," for ginger 

aie, Arondack Spring Co 12,293 

"Tetlow's Violet Bora ted Talcum Powder," 
for toilet powler, Tetlow Manufactur- 
ing Co 12,300 

"The American Workman's Brace," for sus- 
penders, Knickerbocker Suspender Co.... 12,291 

"Waukosha," for canned green peas, Wau- 
kesha Canning Co 12,294 

"Whitney's Reagent," for a reagent, Whit- 
ney Chemical Co 12,301 



PRINTS. 

'In Days of Old and Chinck's Brother Backs, 
Congress Playing Cards, ' ' for playing 
cards, United States Playing Card Co.... 1,393 

'Purity Afloat," for toilet soap, C. W. 

Young & Co 1,391 

'Saratoga Arondack Water," for mineral 
water, Arondack Spring Co 

: 'Tige Stockings," for stockings, Lax & 
Strauss 

'When You Think of Flour— Think of Gold 

Medal," for Hour, Washburn-Crosby Co. 1,390 



1,389 
1,392 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
In print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Mann & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 




A Diamond is a shrewd investment to-day. Buy a 
Diamond on credit now. Diamonds win hearts. Write 
for our Catalog, 10(10 illustrations. Select your Dia- 
mond. We will send it for examination. One-fifth the 
price to be paid when you receive the article. 
Balance in eight equal monthly payments. 
'J$The Old Reliable Original Diamond on Credit Honse. '" 

- DIAMOND CUTTERS 
Watchmakers, Jewelers. 

Dept. Hiso 92 to 98 State St. 

CHICAGO, ILL., U. S. A. 



I0FTIS 

■■BR0S&CO.I8& 



Let us send you Free 
Our Book on LIGHT 




It Tells How 

To 
Save Money 

You may be losing 
money on light right 
now! You may be pay- 
ing too niucli money 
for too little light ! 

You certainly are if 
you're using the ordi- 
nary open tip gas jet— 
the ordinary incandes- 
cent gas burner — or 
the ordinary incandes- 
cent electric. 

We tell you in our 
Book on Light how to 
save from $5 to S100 
a year and obtain 
from 3 to 20 times as 
much light as you'll 
get from the above kinds of light. 

Simply by using the Lindsay Light-the great 
money saving light. 

Which is entirely different from every other 
light in its mechanical construction— which you 
can easily put up yourself, and which we will 
send you compl etc, Burner, Mantle and Globe, 
express prepaid to your home for $1.00 if your 
dealer doesn't handle them. 

Just drop us a postal containing your ad- 
dress for our free book on Light which tells 
how to save money. Address 

LINDSAY LIGHT CO., 

91 Chambers St., 
New York. 



The Lindsay Light 



195-197 Michigan St.. 
Chicago. 




A Scientific Method 
of Growing Hair 

The Evans Vacuum Cap provides the scien- 
tific means of applying to the scalp the com- 
mon sense principles of physical culture. 
Baldness and falling hair are caused by 
the lack of proper nourishment of the hair 
roots. This lack of nourishment is due to 
the absence of blood in the scalp — an ab- 
normal condition. It is the blood which 
feeds the hair roots, as well as every other 
part of the body. If you want the hair to 
grow on the scalp the blood must be made 
to circulate there. It is exercise which 
makes the blood circulate. Lack of exer- 
cise makes it stagnant. The Vacuum 
method provides the exercise which makes 
the blood circulate in the scalp. It gently 
draws the rich blood to the scalp and feeds 
the shrunken hair roots. This causes the 
hair to grow. 

Test it Without Expense 

You can tell whether i* is possible to cultivate a growth 
of hair on your head by ten minutes' use of the Evans 
Vacuum Cap. We will send you the Cap with which to 
make the experiment without any expense to you. 

If the Evans Vacuum Cap gives the scalp a healthy glow 
this denotes that the normal condition of the scalp can be 
restored. A three or four minutes' use of the Cap each 
morning and evening thereafter will produce a natural 
growth of hair. If, however, the scalp remains white 
and lifeless after applying the vacuum, there is no use 
in trying further — the hair will not grow. 

The Bank Guarantee 

We will send you, by prepaid express, an Evans 
Vacuum Cap and will allow you ample time to prove 
its virtue. All we ask of you is to deposit the price 
of the Cap in the Jefferson Bank of St. Louis, where 
it will remain during the trial period, subject to 
your own order. If you do not cultivate a sufficient 
growth of hair to convince you that the method is 
effective, simply notify the bank and they will 
return your deposit in full. 

A sixteen-page illustrated book 
will be sent you free, on request 

Evans Vacuum Cap Co. 820 FuIIerlou Bldg. Si. Louis 
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Scientific American 



August 12, 1905. 




Orient Buckboard i H. P. $375. 35 Miles an Hour. 

The Orient Buckboard 

Simple, dependable— works so well everybody likes it. 
Here's one report: "We are much pleased. ... It has 
climbed the steepest hills. . . and run beyond our ex- 
pectations. Have had no extra expense and it runs 
better than when we first began." It beats half the 
Dig cars and costs no fortune. Four styles, $375, $450, 
1475, $525. 

Desire to arrange for energetic representatives in un- 
occupied territory. Write for Agency proposition. 

WALTHAM MANUFACTURING COMPANY 
Factory, Waltham, Mass. 

Adflress General Offices, 44 Broad Street, New York 

Members of Association of Licensed Automobile Manufacturers. 



To INVESTIGATE 

The mechanically correct 
DURYEA, invariably is 
to purchase. Huryeas 
are different is the reason. 
Patented features make 
them for Comfort and 
Economy Supreme. Send 
for leaflet it Tells tne 
Reason Why. 

DURYEA POWER CO., 44-84 Aeyrud St., Reading Pa. 





New Ice Machine 



Patent Aug. Osenbrick, Bremen 
U.S. Patent No. 729,398 



Manufacturers taking any interest 
in a new patent for ammonia ab- 
sorption, refrigerating or like ma- 
chines, will please apply to 

T. A., 50 
66-68 Leonard St., N. Y. City 




CHARTER 



Stationaries, Porr,ahles, Hoisters. Pump- 
, ers. Sawing and Boat Outfits, Combined 
j with Dynamos. 

Gasoline, Gas* Kerosene. 
Send for Catalogue. 
State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 



What Is Daus' Tip-Top? 




TO PROVE that Daus' "Tip-Top" is 

the best and simplest device for making 

100 copies from pen-written and 50 

copies from typewritten original, we will 

ship complete duplicator, cap size, 

without deposit, on ten (10) 

days' trial. at^m 

Price #t.50 less *PT v. * 
trade discount of rm Net 
83% per cent, or %,J 



TheFelix L B. DausDuplicator Co., DausBldg, 1 1 1 John St, New York 



Ail varieties at lowest prices. Best Kallroad 
! Track and Wagon or Stock Scales made. 
I Also 1000 useful articles, including Safes, 
•J Sewing Machines, Bicycles, Tools, etc. Save 
Money. Lists Free. Chicago Scale co.. Chicago, 111. 



CRUDE ASBESTOS 



DIRECT 



PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 



FROM MINES 

R. H. MARTIN, 

OFFICE, ST. PAUL BUILDING 

220 B'way, New York. 



LEARN TO BE A WATCHMAKER 

BRADLEY POLYTECHNIC INSTITUTE 

T~ " I Formerly Farsous Horolo^ical Institute 

PEORIA, ILLINOIS 
LARGEST and BEST 
WATCH SCHOOL in AMERICA 

We teach Watch Wort, Jewelry, En- 
graving, Cloct Work, Optics. Tuition 
reasonable. Board and rooms near 
school at moderate rates. 

Send for Catalog of Information. 




French Motors for Lighting Plants 



The "ASTER" is the beU French 
motor on the market for lighting houses, 
hotels, etc. Small, compact, simple and 
safe to operate. Motive power alcohol, oil 
or gas. 2 :ind 4 cylinders. Great power 
for small engines. Easy running. Write 
for illustrated Price List. 

COM P A N Y 

NEW YOBK CITY 




ASTER 
1659 Broadway 



THE NuHte ZTs Lamps 

For Home, Store and Street 

We also manufacture Table Lamps, 

Wall Lamps, Chandeliers, Street 

Lamps, Etc. 100 Candle Power 

seven hours ONE CENT. No 

Wicks. No Smoke. No Odor. 

Absolutely safe. THEY SELL AT SIGHT. 

Exclusive territory to good agents. ]^*Write for 

catalogue and prices. 

Chicago Solar Light Co. Dept g, Chicago 





MICROSCOPES 



Our Microscopes, Microtomes, 
Laboratory Glassware, Chemical 
Apparatus, Chemicals, Photo 
Lenses and Shutters, Field Glasses, 
Projection Apparatus, Photo-Micro 
Cameras are used by the leading 
Laboratories and Government De- 
partments Round the World. Catalogs 

free. 

Bausch 4 Lomb Opt. Co. 

Rochester, N. Y. 

, New York Chicago Boston Frankfurt, G'y 
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TRe JMew 
Control 

£ Simple as a 

~ Pair- of Reins 

?*->'■■ V, . 




.. CHBESLYach 



15 to SI Clinton Street. 



The control of Type XI Autocar brings automobile driving to the simplicity of horse 
driving. In the rim of the steering wheel, and forming parts of it, are set two grips, 
one at the right hand, one at the left. These two grips control the throttle and the 
spark, regulating the speed of the car from 3 to 35 miles an hour. This arrangement 
brings the steering and the speed regulating together, so that in all ordinary running 
the only position necessary for the hands is on the steering wheel. 

To be sure this car has a gear shift lever and an emergency brake lever at the right 
of the driver. The gear shift lever, however, is needed only on particularly hard hills, 
or very bad bits of road- The car loaded with four passengers will climb nearly all hills 
on the high gear. The foot brakes being ample for all ordinary use, the emergency 
brake is rarely required. Hence we say that except in extreme cases only one position 
is required of the hands in driving Type XI Autocar. 

This car has four cylinder vertical motor of 16-20 horsepower, double side-entrance 
tonneau, and the smartest lines of any car. It is extremely quiet and vibrationless in 
running while having great power in proportion to its weight. Type XI Autocar is the 
ideal car for the man who wants an up-to-date, powerful, four passenger car without 
excessive weight. The price of Type XI is $2000. Catalogue giving full description of 
it and also of Type X Runabout $900, and Type VIII Tonneau $1400, together with name 
of dealer nearest you, sent free upon request. 

THE AUTOCAR COMPANY, Ardmore, Pa„ 

Member Association Licensed Automobile Manufacturers. 



Complete 

Only 




JUST8END ME ONE DOLLAR 

and I will ship C. O. D. to any railroad station in the IT. S. 
this fine Willard Steel Range Anyone can say they have 
the best range in the world, but I will furnish the evidence 
and leave the verdict to you. After you examine this range, 
if you are satisfied in every way, pay Agent $14.00 and freight, 
and you become the possessor of the best range in the world 
for the money. The range has six 8-inch lids; 18-inch oven ; 
15-gallon reservoir; large warming closet; top cooking ser- 
vice 30x34 ins. Guaranteed to reach you in perfect order. 
Shipping weiifht, 400 lbs. Thousands in use and every one of 
them giving satisfaction. Write for full description and 
testimonials. 

WM. G. WILLARD 

ST. LOUIS, MO. 



NO. 12 WlLLAED BUILDING 

318-320 CHBIiTNUT STREET 




Cbe mtn$ m engine mitotic 

is an innovation for marine motoring. It is operated simply by spent 
gas and does not affect the running of the engine. Whistle blown by 
the touch of a cord at engineer's elbow. Blows simultaneously three 
tones of chromatic scale and can be clearly heard two miles away. 
Does away with all hand , pumping. The device is simple, easily 
attached and has nothing to get out of order. It is absolutely safe 
and satisfactory. Thirty dsiys' trial allowed, then, if not satisfactory, 
say so, and back goes your $35. Booklet on request. 

GAS ENGINE WHISTLE COMPANY. 1137 Broadway. New York 





The Modern Machines for Mechanics 




Manufacturers of high grade Rubber 
Belting. Diaphragms, Dredging Sleeves, 
Emery Wheels; Air Brake, Steam, 
Suction and Garden Hose, etc., Mats, 
Matting, Interlocking Rubber Tiling. 

Also manufacturers of moulded and 
special rubber goods of every description. 
Write for catalogue. 

Two=Speed Automatic Coaster Brake Hub '91-93 Chambers St., New York 



Here are two of the most useful and indispensable machines. The cut on 
the left shows the best Bench Drill ever constructed for sensitive work. 
Drills from smallest size up to 5-16 inch. 'Spindle has Morse No. 1 taper 
hole and is counterbalanced by coil spring around feed lever shaft. Insures 
perfectly true and accurate work. The Twentieth Century Polishing Lathe, 
see cut on right, is one of many different styles and sizes of Polishing' Lathes 
that we manufacture. We have them to run by foot or belt power, for use in 
all mechanic's lines. Send for catalogues B-3S.C-15. 

THE YV. W. OLIVERMFO. CO., 14£t£ Xiagara St., Buffalo, N.Y. 




New York 
Belting & Packing Co. Ltd. 



STAKBARD'* 



Makes wheeling a delight, eliminates >1jl*e drudgery. Do not waste money 
oii experiments wLe» you can buy a perfect attachment all in one hub. 
Our little booklet tnlls all about it and is mailed free. Write to-day. 



STANDARD SPOK1S AND NIPPLE CO. 



Torrington, Conn. 



»*n .WE GUA RA NTEE 




OUR OUTFITS TO HANDI.E MORE AIR FOR THE POWER 
CONSUMED THAN ANY OTHER SET OF* THE SAME 
SIZE. TO BUV THEM IS CiOOD ECONOMY. 
GENERATORS, VARIABLE & CONSTANT SPEED MOTORS 



Rochester Electric Motor Co., 



10-12 Fra.nk Street, 
ROCHESTER, N. Y. 



Opaque Projector 



A Maffie Lantern for showing Engrav- 
ings, Prints, Cuts, Illustrations in Books, 
Models arid Specimens on the Screen witnout 

Srevions preparation, brilliantly lighted and 
1 natural colors, Send for circular. 
Williams, Brown & Earle 
Dept. 6, 918 Chestnut St., Philadelphia, Pa. 



$100 




the; new pierce 
3}4h.p. Gas or Gasoline Motor 

IS A WONDER 

It will develop more power with less fuel than any motor in the world. Built 
on modern lines, from the best materia', and in eveiy respect up to the very latest 
practice in Gas Engine construction. With ordinary care will last a life time. 

We have been manufacturing Gas and Gasoline Motors for more than twenty 
years, and over 12,000 Fierce Motors are in , use in all parts of the world. We 
know how and do build them right. We guarantee them to give satisfac- 
tion; if not, send Uiem back and we will refund your money. 

The Pierce Motors ar e the best in the world and cost less than the po orest. We 
also manufacture Launches, Marine Motors and Auto Boats. Send five cents in 
stamps to cover postage and we will send you our printed matter. Address Dept. 5. 



3& Actual h.p. 



JRIERCE ENGINE COMPANY 



RACINE, WIS. 



Instantly Puts Out All Kinds of Fires 

Does not injure furniture or fabric. 




FIRE EXTINGUISHER 



Positively not dangerous in any way. 
Does thk work in less time, at 
less cost, than any other kx- 
TIk«t:i.sh : e:r. Always ready. Can 
be handled by anyone. You cannot 
afford to be without it. Price 
$3.00. Ageuta wanted. Write 
at'once for terms. 



THK W 1RE BUST COMPANY 
818 Bank or' Commerce Building, St. Louis, 



Mo. 




THE SUPPLEMENTARY 
SPIRAL SPRING 

Absorbs all vibration. No jolts or rebounds. 
Acts alike under, light and heavy loads- 
Stands the test, adds comfort and new delight 
to motoring, aaves engine, tires and springs. 
Will please you as hundreds of others. State 
make and model of your car. 

SUPPLEMENTARY SPIRAL SPRING CO. 
4529 [Jelinar Ave., St. Louis, Mo. 



MAXIMUM POWER-MINIMUM COST 

If you use a pump for 
beer, lard, acids, starch, 
petroleum, brewer's 
mash, tanner's liquor, 
cottonseed oil or fluids, 
hot or cold, thick or thin 
you want to get the 
TABER ROTARY PUMP 
which does the most work at 
the least expense. Simply 
constructed. Can be run at 
any desired speed. Perfect- 
ly durable. All parts are interchangeable. Needs no 
skilled workman. Defects guaranteed. Catalogue free. 




TABER PUMP CO 
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